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Reforestation on the Black Hills 
National Forest 
P. T. SMITH 
Forest Examiner, Black Hill8 National Forest 
The Black Hills National Forest is located in the north half of 
the Black Hills of South Dakota. The forest is approximately 
square, belng about 36 miles wide and 33 miles long and com-
prising a gross area of 600,480 acres. The country is rough, 
being a series of low rolling hills with only occasional high peaks. 
The forest is primarily a western yellow pine forest, about 
95% of the forested area being occupied by this species. Yel-
low pine thrives in practically all situations and the country 
seems peculiarly adapted to the growth of this species. 
Fire has always been the principal factor in limiting the 
growth and development of yellow pine in this country. The 
Indians, who were the first settlers in this region, tell of the 
forest fires in the Black Hills which occurred a great many 
years ago and evidences of these early fires are still seen through-
out the country. Since the white men came to the country a 
number of large fires have occurred which completely denuded 
large aseas. There is at present a total area of approximately 
40,000 acres which have been denuded by fire and on which 
the chances of establishing another stand by natural regenera-
tion are very slight for an indefinite period. 
The object of the reforestation work which has been done on 
the Black Hills Forest for the past ten seasons has been to 
hasten the establishing of a stand of some valuable species on 
these denuded areas. If left to the whims of nature, these areas, 
would not be restocked with a valuable stand for centuries. 
The first work in reforestation on the Black Hills Forest was 
done during the spring of 1905 on what was called the Custer 
Peak Experimental Area. In this operation a total of 39.6 
acres were sown by the broadcast and cornplanter methods. This 
work proved very successful, the resulting stand of seedlings 
being very thick and healthy. In 1906, 1907 and 1908 the work 
was continued on this area, the amount of ground covered each 
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year varying from 15 to 60 acres. The broadcast tnethod of 
sowing was used almost exclusively. This work was almost en-
tirely experimental in character, an attempt being made to 
determine the best method by which direct seeding work could 
be done. The results of these four years' work were as a whole 
very satisfactory, hence the broadcast method of seeding was 
considered to be a very satisfactory method by which to do 
the work. 
As a result of the success attained by the use of this method 
of direct seeding in the first four years of the work on the Black 
Hills Forest, large areas were thus sown in 1909 and 1910. 
The results show the fallacy of this deduction, as the seeding 
of these two years is almost an entire failure. The weather con-
ditions had been favorable for the work in the previous years 
and had made success possible, but the conditions during the 
latter period were unfavorable, and the results were failures. 
In 1911 the direct seeding work was conducted with a view 
tQ developing the method which was most applicable to the con-
ditions on the Black Hills Forest. In this operation a number 
of species were sown by various methods under different condi-
tions of soil and aspect. The operations were given thorough 
study from the standpoint of both cost and adaptability to con-
ditions. It was found in this work that the simple spot method 
was not only one of the cheapest methods which had been used, 
but also gave the greatest assurance of success at the time of 
the operations than any other. The results proved that these 
deductions were correct, as the only areas which showed any 
stands of seedlings were those sown by the simple spot method. 
The corn planter and broadcast methods were eliminated entirely, 
as the results attained would not warrant the continued use of 
these methods. 
The simple spot method as applied to the reforestation work 
in the Black Hills Region consists of the following: the men 
are each equipped with a mattock and a small bag of seed. They 
are lined up at the edge of the area to be seeded, spaced accord-
ing to the distance apart which it is desired the spots shall be. 
The leader then starts off, making the spots the desired distance 
apart in the row. The other men follow in order, keeping the 
prescribed distance away from the man to his right or left as 
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the case may be and spacing the spots according to the required 
distance apart. 
The spots are made from 6 inches to 8 inches wide and from 8 
inches to 10 inches long. All vegetation is removed from the spot 
by two or three strokes of the mattock and the soil loosened up by 
a few light strokes. From 10 to 20 seeds are then scattered over 
the spot and covered with from one-half to three-quarters of an 
inch of loose dirt and packed in by the pressure of the foot as 
the man passes on to the next spot. 
This method of direct seeding is cheap and effective. One 
man can sow about two acres per day, which at $2.50 per day 
brings the cost of the operation to $1.25 per acre. By this 
method the seed are placed in direct contact with the mineral soil 
and are covered to the proper depth. This gives the greatest 
assurance of success which it is possible to obtain at the time 
the work is done. 
In direct seeding work which has been done since the spring 
of 1911, the simple spot method has been used almost exclu-
sively. The results obtained thus far prove the efficiency of 
the method as used for the Black Hills Region. In 1912, ap-
proximately 1400 acres were seeded by this method and the 
resulting stand of seedlings varied from 1000 to 6000 per acre. 
In 1913, the seeded area covered 795 acres, with results equally 
88 good as those of 1912. The work done during the past spring 
(1914) showed an average of 50% of successful spots on an area 
of 867 acres. 
The success or failure of direct seedling work in the Black 
Hills, however, is very largely at the mercy of the climatic con-
ditions. In normal seasons, when the rainfall is well distributed 
throughout the growing season, the work if well done will pro-
duce very satisfactory results. In excessively dry seasons, such 
88 1910 an!J 1911, it would be almost impossible to secure a 
satisfactory stand by any method of direct seeding. 
A factor in direct seeding which, previous to 1910 had never 
been considered, is the rodent factor. During the 1910 work 
Dr. Ned Dearborn of the Biological Survey, made an exhaustive 
study of the rodent question. He determined that while ro-
dents were possibly not entirely to blame for past failures in 
direct seeding work they had a very great influence. A few 
bnsy chipmunks can do a great amount of damage to seeded 
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areas in a very short time. In fact, one chipmunk was shot 
in whose pouches 76 yellow pine seed were found. These seed 
had been collected by the rodent in a short time. Thus the 
amount of damage done by a number of these animals is enor-
mous, as they are very quick and· work with astonishing rapidity. 
The ·question of eradication at once presented itself. It was 
certain that satisfactory results could never be attained by 
direct seeding until some means of protecting the seed sown 
from the depredations of the rodents had been devised. Poison 
at once presented itself as an easy and possibly an effective 
way of accompli_shing this end. Several different kinds of 
poison were used with several kinds of bait. It was, however, 
finally determined that wheat, treated with a mixture of strych-
nine, saccharine and tallow gave the best results of any mixture 
tried. This method has been followed in the eradication work 
which has been done sinc.e that time and the results show that 
it is effective. 
The wheat is treated by the following formula : 
Wheat, 16 qts. 
Strychnine, 1 oz. 
Saccharine, 1 teaspoonful. 
Tallow, 1 pt. 
The wheat, after being treated, is scattered over the area at the 
rate of one bushel to 40 acres, or from 20 to 30 kernels at every 
20 foot interval. · This amount is sufficient to eradicate the 
rodents which may be on the area, as one kernel is enough to 
kill. 
Planting has never been undertaken in more than an experi-
mental way on the Black Hills Forest. It has never been con-
sidered necessary to plant on this forest as direct seeding, under 
normal conditions, has produced as good results at a very much 
lower cost than could be attained by planting. 
In 1905, 40,000 yellow pine seedlings were planted in con-
nection with the seeding work which was done that spring on the 
Custer Peak Experimental Area. This plantation, however, did 
not prove successful and no other planting was attempted until 
1909, when a number of one-tenth acre plots were planted with 
exotic seedlings. This planting was also a failure. 
In 1913, 5,000 yellow pine seedlings were planted by the deep 
hole method. This plantation proved successful and there is at 
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present an average of 570 living seedlings per acre. The fol-
lowing spring (1914), 5,000 douglas fir and 15,000 yellow pine 
seedlings were planted by the deep hole method. The results of 
this operation as indicated by an examination made on Septem-
ber 1, were very satisfactory, 95% of the douglas fir and 98% 
of the yellow pine plants being alive and thritfy. Most of the 
plants in both plantations had put on a very healthy growth 
during the summer. 
Planting is a much more certain way of securing a satisfactory 
stand on a denuded area than direct seeding. The cost of the 
operation, however, is usually from three to four times that of 
seeding. In regions where direct seeding gives a fair assurance 
of success, therefore, it is obviously a good plan to give the 
direct seeding a good trial before resorting to planting. Such 
has been the experience in reforestation work on the Black 
Hills Forest. 
There is still a large area of denuded lands within the Black 
Hills Forest on which there is no chance of restocking, except 
by artificial means, within a very long period, while the area 
reforested up to the present time is comparatively large, over 
5000 acres, it is only a beginning. As the work progresses year 
by year, other methods of seeding and planting may be developed 
which will entirely supplant the ones now in use. 
The reforestation of all the denuded areas within the Black 
Hills Forest will require a number of years to accomplish. At 
the rate of 1,000 acres ·a year it will require from 30 to 35 years 
to complete the work. By reducing the damage by fire, however, 
when this work is completed and by a proper system of silvi-
cultural management, it will never have to be repeated. 
Range Reconnaissance on the 
Wallowa National Forest 
E. H. STEFFEN 
Forest Examiner, Wallo-. Ore. 
The Wallowa National Forest, with a total area of approxi-
mately 1,097,670 acres, is located in the extreme northeastern 
part of Oregon. Geologically it comprises part of that great lava 
bed known as the Columbia river plateau which covers about 
250,000 square miles of this northwest territory. This great lava 
plateau surrounds several prominent mountain ridges one of 
which, the Wallowa mountains, is included within the boundary 
of this forest and stands out prominently above the surface of 
the surrounding plateau. 
The entire forest is within the drainage of the Snake River 
which forms the 70 miles of eastern forest boundary. This 
stream, along this part, has a comparatively low elevation of 
from 900 to 1600 feet above the sea level. From Snake River 
the elevation rises rapidly to almost 10,000 feet in the Wallowa 
Mountains with a consequent variation in climate. It is this 
variation in climate that makes this forest one of great impor-
tance from a grazing standpoint. The portions having the lower 
elevation and consequently the milder climate supply the win-
ter range, the total area of which is approximately 250,000 acres 
and which lies along Snake River and in the deeper of the tribu-
tary canyons. The higher portions of the forest are used for 
range during the remainder of the grazing seasons, the stock 
drifting from the low winter range onto the higher spring and 
summer ranges as the forage becomes plantiful after the winter's 
snows have melted. 
The precipitation of the region varies from 12 inches on the 
lower altitudes to 30 inches or more on the high mountains, and 
either dry farming methods or irrigation are :resorted to on the 
ranches within or adjacent to the forest. Most of the precipita-
tion occurs during the winter months and in exceptionally dry 
seasons the range suffers badly from the lack of moisture. 
The northern portion of the forest, comprising about 13 town-
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ships, is mainly a great plateau area which has been only slightly 
dissected by erosion and only a few deep and prominent can-
yons are to be found here. Even these do not grow deep until 
they near the northern border of the forest. On this area large 
bodies of mature merchantable timber are to be found and a 
timber sale of approximately 160 million feet will soon be in 
operation. The more level portions of the plateau area. supply 
the summer range for the cattle while the sheep utilize the areas 
which are too steep or too brushy to be ocupied advantageously 
by the cattle. 
To the east and south of the above mentioned plateau area 
lies Snake River and its tributary canyons. This area is geologi-
cally similar to the northern plateau region but is more deeply 
dissected and while some fairly large flat areas are to be found 
in this region, as a whole, it consists of long narrow ridges and 
deep canyons. From Snake River the canyon walls rise more or 
less precipitously to a height of from 5,000 to 7,100 feet above 
sea level. Numerous bench areas are to be found at compara-
tively low elevations, parts of which are suitable for agriculture, 
and along the river are bars on which forage crops are raised to 
provide feed for the range stock during exceptionally severe 
winters and for such stock as cannot be accommodated due to 
the lack of winter range. 
At the lower elevations the precipitation is not sufficient to 
produce tree growth, but on the higher flats stands of western 
yellow pine are to be found. These yellow pine stands shade off 
into more or less dense stands of lodgepole pine, douglas fir, 
Englemann spruce, larch, white and alpine fir. Wherever pos-
sible the cattle allotments in this region comprise the more 
accessible, densely timbered and steeper ranges. This deeply 
dissected plateau area leads up to the foot of the Wallowa Moun-
tains which supply the late summer range for numerous bands 
of sheep. 
THE OBJECT OF GRAZING RECONNAISANCE 
(The paragraphs which state the object of grazing reconnaissance 
are from the outline which was followed in carrying on the grazin~ 
reconnaissance work. The outline was compiled by Associate For-
ester A. F. Potter.) 
Much has been done since the beginning of grazing adminis-
tration on the National Forests in the way of perfecting maps 
and accumulating information relative to the grazing resources. 
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In this work, as in other problems, however, there is a point 
beyond which progress is slow if dependent upon rough approxi-
mation in revising maps and upon chance collection of detailed 
information. That this point has been reached, and that future 
progress necessitates systematic study of the grazing resources, 
is the opinion of the men who are actually charged with the man-
agement of grazing on National Forest lands. 
To appreciate the nature and the degree of accuracy of the 
data which should be collected by such a study, it is necessary 
tO keep in mind at least the major problems which come up for 
solution in the administration of grazing on any forest and the 
factors upon which the solution or the decision should be based. 
From the standpoint of the range the first main points for de-
cision are: 
1. The class of stock to which each unit of range or area of 
range is best adapted, all factors considered. 
2. The period during which each unit may be grazed without 
injury to the range or to the Forest or watershed. 
3. The number of stock that each unit will carry for the pe-
riod during which it should be grazed, without injury to 
the range, the forest, or the watershed, and at the same 
time without unnecessary loss of forage through non-use. 
After these points have been decided, a second set of questions 
arises relative to the details of (a) how the time of grazing of 
each camp may be varied so that the vegetation on each portion 
of the range will be given a chance to grow to seed maturity every 
few years; and (b) how the stock should be handled so as to 
eliminate unnecessary waste by trampling or overgrazing one 
portion and undergrazing the other. 
Hand in hand with the progress on the above phases there is 
need of a corresponding progress in the development of water 
facilities, eradication of poisonous plants, fencing or posting of 
poison areas, construction of trails to open up new range or the · 
better utilization of old range, construction of drift and division 
fences, and other minor improvements. 
The classes of stock to which a given unit of range is best 
adapted depends upon: 
(a) The species of plants forming the bulk of the vege-
tation available for stock. 
(b) Topography and altitude. 

RANGE RECONNAISSANCE ON THE WALLOWA FOREST 13 
(c) Water facilities for stock. 
(d) Species of timber, condition of reproduction, and the 
need of securing reproduction in the shortest pos-
sible time. 
(e) The necessity for watershed protection, either to 
avoid the pollution of water supply or to avoid ero-
sion. 
(f) Local conditions of the stock industry affecting the 
use of the range. 
The period during which each unit of range should be grazed 
should be based upon : 
(a) Species of plants which make up the forage crop. 
(b) Main period of vegetative growth and seed maturity_ 
(c) Water for stock; period available ; abundance. 
(d) The relation of the specific unit of range to other· 
units of range involving the proper balance between 
spring, summer, and fall range, and the best combin-
ation of park and timber range to meet the require-
ments in handling stock. 
In deciding the number of stock any unit of range will prop-
erly carry, many factors enter: 
(a) Species and density of vegetation palatable to stock 
and so located that stock will use it. 
(b) Amount and distribution of moisture during the 
growing season. 
(c) Soil fertility. 
(d) Crop of forage produced in average years. 
(e) Need of improving the range by allowing the vege-
tation to go to seed. 
(f) Need of watershed protection. 
(g) Distribution and abundance of water for stock. 
(h) Steepness of slope and liability to any form of ero-
sion. 
To utilize the range most economically by the stock put upon 
it involves a proper balance-which varies somewhat with the 
class of stock, topography and the character of the individual 
ranges-between untimbered and timbered range, spring, early 
summer, mid-summer, late summer and fall range; and the ad-
justment of the range with relation to watering places so that 
water will be most evenly distributed for all allotments. 
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Whether range management, as outlined in the preceding 
pages, is brought about by cutting and fitting, adjusting and re-
adjusting, without any systematic inventory of the grazing re-
sources, or by the making of a systematic examination of the 
range, as a basis of the grazing plan, field study is necessary. 
If the data collected are to be of .the greatest permanent value 
they must be represented on maps and in concise notes and esti-
mates, which represent the actual field conditions reduced to a 
scale which will enable the administrator to comprehend the 
relation of the resources on each acre of the forest to those of 
adjoining acres, to the forest as a whole, and to the grazing 
management. Further, the map representation should be ac-
cording to a uniform standard of classification, so far as prac-
ticable, so that an administrative officer taking charge of the 
forest can at once advance a plan of management and improve-
ment from where his predecessor left it, without digesting volum-
inous reports or doing an unnecessary amount of field work to 
fu in mind the interrelation of the various units and resources 
under his direction. 
The most feasible way of securing the desired data, since a 
fairly accurate map classification is so important, is to make a 
systematic examination of ·the range by such units as will best 
facilitate the correct location and acreage of each type area, 
drainage, cultural features, etc., on the map. For the want of a 
better term such ~ystematic examination and study of the range 
has been designated as Range Reconnaissance. 
METHOD OF WORK 
The northern plateau region, as has already been mentioned, 
is comparatively flat, and enough of it has already been sur-
veyed so as to give a fairly good control of the region. Here the 
work was done by the individual reconnaissance method ; that iii, 
each member of the party worked alone, examining three sec-
tions each day. Two lines of examination were run through each 
section ; the examiner paced in 20 chains from the corner of his 
first section and ran three miles along the first ''forty line'' 
of his sections then paced over one-half mile and ran his second 
line of examination along the other ''forty line'' of the three 
sections. Thus he was traveling one-quarter mile inside the sec-
tion lines, and his observations extended one-quarter mile on each 
side of the line of examination. 
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The field maps were made on a scale of 4 inches to the mile 
and the examiner, before starting out on his day's field work, 
sketched in on his blank field map forms for the sections which 
had been assigned to him as his day's work, the streams, etc., 
as they were shown on these sections of the survey plat, thus 
providing additional checks besides those made on the corners 
of the sections examined. The topography of each section was 
shown by contours, the interval of which was 100 feet, the dif-
ferences in elevation being obtained by means of aneroid barom-
eters which were checked daily with one left in camp. In adi-
tion to the main streams all the side drainage was also sketched 
in, special attention being given to such springs and streams as 
might serve as watering places for stock. In addition the cul-
tural features of each section were also shown including build-
ings, fences, trails, cultivated areas, corrals, roads, telephone, 
lines, etc. The timber type map, made on a separate sheet,. 
showed the location and the extent of the various timber types; 
and the stand in M. B. F. per acre, if the timber was merchant-
able in character. 
THE FIGURES GIVEN BELOW ARE FOR AN AVERAGE :MONTH WHEN ALL 
THE FIELD WORK WAS DONE BY THE INDIVIDUAL RECONNAISANCJ: 
METHOD. 
(From the monthly reports of the ehief of the partJ.) 
Area in 
Forest 
1,097,670 I Total Area I Area Examined I TC>tal Coat I Coet per Aere Examined During Month Current Month Current Month ••••••••••••••• 100,000 (offtee) $668.00 $.00486679 
98,120 (fteld) 
Total C011ta by Ita.• 
Provisions, Amt. For' d ....... . 
Provisions, Amt. Bought •....• 
Provisions, Amt. Used .••.•.•.. 
Board (Ranehes, Camps, ete.) 
Cook, wages ............... } 
Teamster or paeker, wages. 
Paek horses, teams, ete ...... .. 
Horse feed ......... . ....... . 
Travel (R.R. fare, meals ete.) 
Equipment (lnel. repairs) .••• • 
:Miseellaneous : 
Horse Shoeing ............ . 
T~ ·g~n~~;J -~~n~~:::::::: 
Total salaries examiners ..••.• 
Total eost of party .......... .. 
Av. No. men in erew (ex. eook 
and paeker) .............. . 
•• aalat'J' man per mo. (" " .. ") 
" exp. man per mo. ( .. " ., .,) 
•• eoet per ration 
(food 1 man 1 daY) ........ 
Total cost of ourveylDII' •••••• 
Total eost of fteld ex ........ .. 
Total eost of offtee ........... . 
'l'otal eost of herbarium •.•..•• 
Total eoat of moving .•...••.•• 
Total eost of timber ree .... . 
1Total eost ................. .. 
16.00 
71.19 
7.00 
76.00 
8.00 
163.00 
6 
26.60 
.8684 
683.00 
Work Do11e 
Total area examined in field.. 98,120 
Total area mapped on Form 766 100,000 
Total area to date not on 
Form 766 ................ .. 
Miles surveyed transit & ehain 
Miles surveyed transit & stadia 
Miles surveyed eomp'ss & ehain 14 
. ............ &i~ ·;,; -w;,;k. .. . 
Av. acr'ge fteld ex. per day-man 
" " on Form 765 " .. " 
" miles surveyed per ( .. )men " 
Transit and chain ........... .. 
Transit and stadia ..••.•.....• 
Compass and ehain ........•..• 
· · · · · · · · Cc;~t· ·~; · U .;;i · ;,; · 'Vi .;rk 
Surveying per mile: 
Transit and ehain .•..••••••. 
Transit and stadia......... .. ...... 
Compass and chain.......... 2.846 
F·i~ici ·:E;.: · ~; • ~;~:::::::::::: .ooi72o · · 
Mapping Form 766 per aere •.•• 001120 
Herbarium per acre .......... _0. 0.0.1.2.9 .. . Moving per aere ............. . 
Surveying per aere ............ 0008« 
Cook and paeker per aere ...... 00084179 
Total cost Graz. Ree. per a.. .. . 004168?9 
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The boundaries of the different grazing types were also 
sketched in on the main field map. There are ten main grazing 
types each designated by the corresponding number as shown 
belpw: 
1. Grass land other than meadow. 
2. Meadow. 
3. Untimbered weed range. 
4. Sage brush. 
5. Browse. 
6. Timber supporting grasses, weeds and browse. 
7. Waste range in dense timber and brush. 
8. Barren. 
9. Woodland. 
10. Range in aspen. 
The above ten constitute the main types and were designated 
on the map by the corresponding number. In addition to the 
number, however, the subtypes were designated as follows: 
Suppose that a section was entirely timbered ; the area as a 
whole would have the type designation 6 ; but within this six 
type there were two areas which differed in the forage plants 
which they supported, one we shall say was covered mainly by 
:grasses and weeds, grasses predominating, and on the other area 
the ground cover consisted principally of browse and weeds, 
the browse predominating. A type line would be drawn between 
these two types on the map and the first type would be designated 
6Gr.Wd. and the second type 6Br.Wd. (Br. Browse, Gr. Grass, 
Wd. Weeds). These subtypes would naturally fall into several 
classes according to the predominating forage. However, too 
many classes are not desirable. 
In addition to making the field map the examiner made notes 
on the points that could not well be shown on the map. The notes 
were made under the following headings and on forms provided 
for that purpose : 
1. Name of examiner, Sec., T., R., Date. 
2. surface : Flat, rolling, rugged, direction of canyons, deep 
or shallow; easily accessible ; accessible with difficulty, or 
inaccessible ; rock exposures, slide rock, etc. 
3. Soil: Rock formation, character of the soil, depth, mois-
ture (dry, moist, wet), humus. 
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4. Brief description of the forest growth on each grazing 
type, including: 
a. Species, age, density-scattering, open, medium or 
dense. 
b. Reproduction; density, age, injury by grazing. 
5. Description of the herbaceous and shrub vegetation. 
a. Surface covered : The portion of the total ground sur-
face from which herbaceous or shrub vegetation is not 
excluded by tree growth (due to shade, competition 
for plant food, etc.), rock outcrops, small intermit-
tent lakes. Surface cover should be expressed in terms 
of 10, 10/ 10 indicating that the herbaceous or shrub 
vegetation is distributed over the entire surface. 
b. Average density: The proportion of the ground (with-
in the boundaries where herbaceous or shrubby vegeta-
tion is growing) which is actually covered by herba-
ceous or scrubby vegetation. Density, like surface 
cover, should be expressed in terms of 10, 10/10 indi-
cating that on the surface over which herbaceous or 
shrubby vegetation is distributed, the vegetation com-
pletely covers the ground. 
c. Percentage of existing vegetation, which is of value for 
forage, and the percentage which is non-palatable or 
worthless to stock. 
d. Kind of vegetation : Grasses, total per cent; weeds, 
total per cent; browse, total per cent. 
e. Important species of grasses and the percentage of 
each species. 
f. Important species of weeds and the percentage of each 
species. 
g. Important species of browse and the percentage of 
each species. 
Under e, f, and g, prominent worthless species as well 
as valuable species were listed. 
6. Poisonous plants--Species, location by types, abundance, · 
known losses of stock. 
7. Watering places--Character (stream, lake, spring, tank, 
well, etc.), location, permanent or intermittent (nearest 
permanent water, number of stock the available water will 
supply, recommended improvement or develepment. 
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8. Range-destroying animals--Prairie dogs, gophers, squir-
rels, etc., location by type, acreage damaged. 
9. Examiner's comment: 
a. Proper season of grazing begins. 
b. Range best adapted to cattle, horses, sheep, goats-
reasons. 
c. Carrying capacity; high, low, medium-reasons. 
d. Is range fully and properly utilized 7 
e. Overgrazed areas; type, location, cause. 
f. Any other points that should be made known. 
On the rougher portions of the forest, only a small portion of 
which had been surveyed, and where the topography was so steep 
as to prohibit the use of pacing as a measure of distance, the 
transit and stadia were used, and azimuth traverses were run 
as lines of examination. The transit party usually consisted of 
the transit man, the rod man, the topographer, and if the line 
ran through timber an axeman was necessary. In case the tra-
verse method of examination was used no attempt was made to 
run along section lines whether the area had been covered by a 
land survey or not. After obtaining a true meridian by means of 
a solar observation and using some land survey corner as an 
initial point, the lines of examination were run by the azimuth 
traverse method and the distances measured by means of the 
stadia rod. The lines were run so as to give the topographer the 
best opportunity to sketch in the surrounding country. In the 
Snake River canyon one line was run along the benches and a 
second line was run along the edge of the upper rim thus giving 
a fairly good control of the region. Wherever long prominent 
ridges ran towards the river, branch traverses were run down 
these to the river. It was unnecessary to run a line along the 
river as the data of an accurate railroad survey, along the river, 
was available for the use of the crew, and this survey located 
very accurately the river, the mouths of the tributary creeks 
and canyons and also gave exact elevations at various points and 
bench marks. 
In other cases where the topography consisted mainly of long 
narrow ridges and deep open canyons, traverse lines were run 
along the tops of the ridges and along the bottoms of the canyons 
thus allowing the topographer to sketch in accurately the country 
lying between the lines of examination. 
Photo by L. McW illis 
A p hotograph showing a ranch in a canyon in t h e heart of the w inter ran ge. H ay grown on t hese r anches is used to feed 
the r a nge stock in the winter when, for any r ea son t h e w inter range ca nnot be used. 
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The mapping in the field was done by the topographer who 
plotted immediately the distance and the direction of each 
reading taken by the transit man. This mapping was done on 
a scale of two inches to the mile on a small traverse board 
known as the "Army Sketching Case." The traverse board 
had a movable protractor attached, and as rolls of transparent 
paper were used to map on, the protractor was visible beneath 
the paper. On the sheet on which the sketching was done the 
area was laid out in sections to correspond to the survey plat of 
the township, or if the area was unsurveyed the sections were 
laid out according to the "layput" of the forest furnished by 
the Office of Geography. On this field sheet the topographer 
plotted by means of the protractor and a scale, the distance and 
the direction of each reading as taken by the transit man. Then 
all the streams and ridges were sketched in, the distances being 
estimated by eye. The more prominent features were located by 
triangulation. As each reading was plotted in the field the ap-
proximate location of each station was known immediately. The 
topographer also outlined on his sketch the location and the 
extent of the different grazing types and designated them by 
their proper numbers and symbols. In addition the topographer 
acted as note keeper and kept the range notes under the headings 
mentioned before. 
Later, in the field office, using his field notes, the transit man 
plotted the traverses out accurately on correctly laid out town-
ship plats on a scale of four inches to one mile, and each station 
was numbered on the map to correspond to the number on the 
topographer's field sketch. The elevation .of each station was 
computed from the vertical angles as read in the field. The ele-
vation of each station as computed was checked with the barom-
etric elevation of that station as read in the field, thus calling 
attention to any large errors in computing the vertical distances 
from the field notes. 
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THE FIGURES GIVEN BELOW ARE FOR AN AVERAGE :MONTH WHEN ALL 
THE FIELD WORK WAS DONE BY THE STADIA-TRANSIT-TRAVERSE 
METHOD. 
(From the monthly reports of the chief of the party.) 
Area in Total Area 
Forest Examined 
1,097,670 398,000 
Total Costs b:r Iteao 
Provisions, Amt. For' d . .. . .. . . 
Provisions, Amt. Bought ..... . 
Provisions, Amt. Used ....... . 
Board (ranches, camps, etc. ) .• 
Cook, wages . . .. . .. . .. . . . .• } 
Teamster or packer, wages .• 
Pack horses, teams, etc ... . . . . 
Horee feed ..•. .• .... . . .. ..••. 
Travel (R.R. fare, meals, etc.) 
Equipment (Incl. repairs) ..••• 
Miscellaneous : 
Totai · ir~;,~~;,_j · ~P~;,~~: : : : : : : : 
Total salaries Examiners . . ... . 
Total cost of party .... . . . ... . . 
Av. No. men in crew (ex. cook 
and packer) .. • . .. . . ... . . . .. 
U salary man per mo. c- U II 4C 
" exp. man per mo. (" .. " ") 
u cost per ration (food 1 man 1 day) . ....... . 
Total cost of surveying .... .. .• 
Total cost of field Ex ..•. . .•.. 
Total cost of office . . . . ....•... 
Total cost of herbarium ....... . 
Total cost of moving .. • . • .... 
Total cost of Timber Rec ..•.• 
Office survey, Sundays and 
Holidays ......• . •... • .•..• 
Total eost ...... . .• .... • ...• . 
I Area Examined I Total Cost I Cost per Acre During Month Current Month Current Month 
42,000 $561.06 .011946 
41.86 
59 . 04 
90 
$75.00 
20 . 00 
1.50 
8 . 70 
10.85 
· · 2oi :o5 
850.01 
551.06 
4 
87.50 
50. 26 
00.60 
186.21 
108.41 
107 . 86 
16.16 
103.97 
91.74 
$550. 41 
Work Done 
Total area examined in field . . 
Total area mapped on Form 765 
Total area to date not on Form 
765 ........ . .. . .. . . . ..... . • 
Miles surveyed transit & chain 
Miles surveyed transit & stadia 
Miles survey' d compass & chain 
............. ~i~ ·~; ·-w~;,;.. ... 
Av. Ac'ge field ex. per man-day 
" " on Form 766 " " " 
" miles surveyed per ( . ) men " 
Transit and chain . ... . . . ..... . 
Transit and stadia ...... .. ... . 
Compass and chain . .. • . •. .. . .. 
· · · · · · · · · c~~i ·i.~; ·u~ii. ~; ·-w~;k 
Surveying per mile : 
Transit and chain .. ... . .. .. . 
Transit and stadia . ........ . 
Compass and chain . .. .. ... . 
Fi~d ":E:.C:. ~~- ~~~:::::::::: :: 
Mapping Form 766 per acre ..• 
Herbarium per aere . . ... ... . . . 
Moving per acre ..... . ..... . . . 
Surveying per acre .. .... . ....• 
Office survey Sundays and holi-
days ..• ............ . . ..... • 
Total cost Graz. Ree. · per a .• . 
42,000 
89,000 
40,000 
.•. """66 
1909 
3708 
5.6 
.... "6:6 
2.43 
. 002462 
.001212 
· :ooos96 
.008248 
.002462 
.002171 
.011946 
After the traverses were accurately plotted out on the four 
inch scale map the topographer transferred his field sketch from 
the two inch scale to the four inch scale and contoured the area 
from sketches drawn in the field. The grazing types, their 
designation and · area and location were also shown on the four 
inch map, and as usual all the cultural features were also shown. 
In the regions where the area was fairly level and timbered but 
unsurveyed, traverse lines were run at intervals over the area, 
and then the stations along the traverse lines were used as start-
ing points for individual examination. In case the traverse line 
was being run mainly to locate starting points so that the area 
could be covered by individual reconnaissance no note keeper or 
topographer was necessary in the transit crew. · After the exam-
ination by the individual reconnaissance method the section plat 
maps were jibed on one another and then transferred to a cor-
rectly laid out township plat on which the controlling traverse 
had already been plotted. 
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In all cases the transit man kept the following notes: 
The initial point of the traverse lines. 
The distance and the direction of each reading. 
The vertical angle. 
The barometric elevation of each station. 
In addition to the above notes the usual notes were kept in-
cluding: 
Date. 
Name and the duty of each member of the party. 
Weather conditions. 
Name of the traverse line, such as "The Windy Ridge tra-
verse.'' 
The initial point of the day's work. 
A short description of each station and its location was also 
written in the notes, and in case a permanent station was 
set in unsurveyed country for future reference, a more de-
tailed description of the station, its location and the bear-
ing trees was given. 
When the area was covered by the individual :reconnaiBSance 
methods, as was first mentioned, the field maps of the adjacent 
sections were ''jibed'' on each other to be sure that all contours, 
streams, roads, trails, etc., ''jibed'' with those shown on the ad-
jacent sections. The field maps and the notes were then ready to 
be transferred to the semi-final forms (Form 765) which are to 
be filed in the supervisor's office for reference whenever needed. 
This form 765 contains the completely contoured map of the 
section showing all the cultural features of the area and also 
all the notes taken in the field under the different heads men-
tioned before. In addition to being outlined, the grazing types 
on tile semi-final form are not only designated by their corre-
sponding numbers and symbols as in the field form but they are 
also colored, each one of the ten main types being designated by 
a definite color, thus showing at a glance the general forage types 
on the section. In case the area was covered by the azimuth tra-
verse survey method the map was transferred to the form 765 
from the township plat on which the :final field map was drawn, 
and the range notes taken by the topographer in the field were 
filled in under the proper headings. 
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fORAGE PLANTS 
It might not here be out of place to mention a few of the more 
abundant and more or less valuable of the forage plants to be 
found on the various areas of this forest. 
Pine-grass ( Oalamagrostis suksdorfii) is probably the most 
widely distributed and the most important forage plant, as to 
amount, found on this forest. It is to be found in more or less 
dense stands on nearly all the timbered plateau areas of the 
forest and occurs in some places in nearly pure stands forming 
sometimes over 90 per cent of the ground cover. In other places 
it is found mixed ·with the various species of weeds and it also 
occurs to a small extent in a mixture of large huckleberry. Its 
palatability and forage value for the different classes of stock 
differs widely during the grazing season. If it is utilized early in 
the season, when it is still tender and succulent, its forage value 
is quite high for all classes of stock. Later in the season, how-
ever, after the grass has attained its full growth and has become 
more or less tough, its forage value is estimated to be below 10 
per cent, and in this condition sheep especially will not graze it 
unless forced to do so. It has been noted, however, that where 
pine-grass has been grazed heavily for several seasons that species 
of wild clover come in and this greatly increases the forage value 
of this type. 
In the dense timber types of the higher altitudes, where lodge-
pole pine generally predominates, the forage generally consists of 
browse, grass and weeds, the former usually predominating. 
Such areas have a short grazing season and a low carrying ca-
pacity. Of all the species of plants classed as browse on this for-
est, large huckleberry (Vaccinium membranaceum) is probably 
the most important as to amount and forage value and it is quite 
palatable especially to sheep which in the main utilize the areas 
where large-huckleberry generally predominates. The small-
huckleberry ( Vaccinium scoparium) which also occupies large 
areas in the densely timbered regions is practically worthless as a 
forage plant. 
On the winter range the forage consists almost wholly of 
grasses, the wheat grasses and the fescues usually being the most 
common. The stock utilizing the winter ranges leaves the areas 
early in the spring and summer, before or shortly after the 
grasses and weeds have started their season's growth. During 
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the summer months when the winter ranges are not being utilized 
the grasses grow to maturity, produce their seed crops and are 
then naturally cured as they stand, thus furnishing much of the 
winter's feed for the stock. This is supplemented and made 
more nutritious by the new growth of grasses which begins with 
the first rains in the fall and continues during the winter except 
for a short period when the ground is frozen. The weeds which 
grow on the lower winter range furnish only a very small part 
of the winter's feed for the stock since they mature and disappear 
early in the season. One exception to this rule, however, occurs 
and that is in the case of al:fileria which grows rapidly during 
the wet season and is very nutritious. 
In the high mountain regions, the late summer range for the 
sheep, the forage consists partly of weeds and browse of the 
various sorts. The best forage, however, that is to be found in 
the high mountain regions on this forest, consists of a grass 
(Festuca viridula) known locally among the sheep men as "Buf-
falo Grass'' or ''Mountain Bunch Grass.'' This grass covers the 
more or less open areas of this higher sheep range. This grass 
has a very high carrying capacity, and, while it has been severely 
overgrazed in the past, it is recovering under regulated grazing. 
It also suffers from ground moles which burrow just under the 
ground and live on its roots. 
Numerous poisonous plants are to be found scattered over the 
entire forest. Probably the most important and widely dis-
tributed of these are some of the various species of lupine (Lu-
pinus argentus, L. leucophyllus, L. sericeus). Lupine is espe-
cially abundant in the timbered pine grass areas, and while 
numerous cases of poisoning have occurred there seems to be 
some doubt as to the absolute cause of the sickness. The season 
of grazing, the condition of the range and of the forage plants 
and the condition of the stock as they enter the area where poi-
sonous plants occur seem to have a direct bearing on the effect 
that the poisonous plants have on the stock. 
Among the less common poisonous plants are larkspur (Del-
phinium) of which there .are· several species quite widely dis-
tributed but not nearly so abundant as is the lupine. Monks-
hood (Aconitum gracilentum) is quite frequently found along 
the streams as is also the deadly water hemlock. On the more 
open areas are to be found several species of loco (Astragalus). 
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On the winter range death camas (Zygadenous venenosus) is 
probably the most abundant and important poisonous plant. 
This plant also occurs in some places on the summer range. On 
certain areas this deadly poisonous plant is quite common, but it 
is quite probable that it causes but very little damage to stock 
due to the fact that the stock leaves'the areas in which it generally 
occurs before the growth of this plant has advanced to any great 
extent in the spring, and by the time the stock returns to the 
area in the fall the plant has passed through its period of 
growth and withered away, thus eliminating almost entirely the 
possibility of the stock obtaining much of this plant. 
The work of making a plant collection was carried on as the 
field work progressed. Three specimens of each species were col-
lected, one specimen for the supervisor's herbarium, one for the 
District Office herbarium, and one specimen of each species was 
sent to the Washington office for identification. For every speci-
men collected the following notes were made wherever possible: 
1. · Where collected. 
2. Elevation of the location where collected. 
3. The date collected. 
4. Distribution. 
5. Abundance. 
6. Season of growth. 
7. Value as a forage plant. 
8. Classes of stock using the plant as forage. 
FINAL COMPILATION 
(These paragraphs relating to the final compilation are from the 
outline which was followed in carrying on the grazing reconnaissance 
work. The outline was compiled by Associate Forester A. F. Potter.) 
The final map will be on a scale of one inch to the mile and 
will show, with as much accuracy as is consistent with economy 
and the purpose of the grazing survey, the following data: 
1. Topography by contours of 100-foot interval. 
2. Drainage. 
3. Area and location of each type and subtype of grazing 
land ten acres or larger in size. 
4. The condition of each area-whether well stocked with 
vegetation or poorly stocked with vegetation, and whether 
overgrazed or not . . 
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5. The areas valuable for grazing and the areas of ho value 
for grazing. 
6. All water facilities, showing kind and state of development. 
7. Timber species by Alpha-numeric symbols. 
8. Fences, roads, trails, telephone lines, corrals, houses, look-
out stations, etc. 
9. Boundaries of all alienated lands. 
The section plat maps, Form 765, will be planimetered to de-
termine the acreage of each type and subtype on the section. The 
figures showing the acreage will be written in red ·ink within 
the boundaries of each type on the face of the map. The scien-
tific names of the principal forage plants will be written on the 
form as provided. After the data included in the form have been 
compiled into the final map and report, the completed set for 
Photo by N. ;r. Bill inga 
A photograph of a eompletely eontoured townehip plat showing the topography of an 
area which lende itself well to examination by the transit-etadia-traverse method. 
Area~~ like the one ehown above are too rolll!'h and •te<;P to allow accurate pacin&'. 
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the forest will be filed by township and ranges in the supervisor's 
office. They represent the most detailed notes. and map of each 
small area and will be of value constantly for reference in cases 
where the one inch scale map and final report will be too general. 
In addition to the final map and the section plats, Form 765, 
the data from the reconnaissance will be compiled into a report 
showing: 
1. Acreage. 
a. Total-forest, alienated. 
b. By types. 
c. Valuable for grazing and waste or barren. 
d. Acreage palatable vegetation; non-palatable vegetation 
including waste; no vegetation. 
2. General description of each type : 
a. Distribution-large or small areas; range in altitude; 
slope. 
b. Soil ; moisture ; growing season. 
c. Vegetation-about average density, species. 
d. Agricultural possibilities in brief. 
e. General grazing values as compared to other types. 
f. Class of stock to which best adapted. 
g. Seasons of grazing based on the requirements of the 
vegetation. 
h. Grazing management. 
3. Discussion of the range by existing allotments: 
a. Acreage-total, by types, and total acreage palatable 
forage available for stock (using an acre to mean an 
acre having complete ground cover-10/10 density-of 
palatable vegetation possible of use). 
__..b. Class of stock and the number allotment can carry, or 
change in class of stock. 
c. Existing seasons of grazing; suggested changes. 
d. Management: Changes. 
e. Fences, water development and other improvements 
necessary to adopt recommended management. 
f. Changes in allotment boundaries. 
4. Improvements suggested. 
a. Water development. 
b. Fences. 
c. Stock trails. 
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d. Eradication of poisonous plants. 
e. Extermination of range destroying rodents. 
5. Studies suggested, with reasons in detail. 
6. Suggestions for future work in order to develop final work-
ing plan for grazing. 
7. Any other facts that the examiner feels should be pre-
sented to the Supervisor. After going over each section 
of the entire Forest the examiner may ·see opportunities 
for improving trail systems, or roads, etc. 
In compiling reports approximately to the above outline, 
from intensive reconnaissance already done it bas been found 
advisable to first ·compile township sheets showing for each sec-
tion: 
Photo b:v N. J. BUll~ 
A photograph of a eompletel:v contoured township plat showing the topography of a 
plateau area which lends itself well to examination by the individual reconnaissance 
method where pacing ia resorted to as a means of measurinc diltanees. 
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1. Total acreage of each type. 
2, Acreage of palatable vegetation; nonpalatable vegetation; 
no vegetation for each type. 
3. Total. 
The sheets thus prepared can be . used in the nature of a tra-
verse table to find the data for the individual types for a sec-
tion, township, or forest after they have s.erved their purpose in 
compiling the report by forest, types, and allotments. 
NOTE WRITTEN BY SUPERVISOR HARRIS 
The final aim of this exhaustive study extending over a period 
of three years is the formulation of a plan of grazing manage-
ment which will permit of the fullest possible use of the forage 
resources of the Forest through a great number of years, with a 
proper consideration for the needs of the users of the forest, and 
the protection of and the increase in its available resources. 
It will therefore be seen that before such a plan could be made 
and used a careful study, such as has . been outlined in the pre-
vious pages, was vitally necessary. While it is true that the use 
of every available acre of forage is advisable from the standpoint 
of increased meat and wool production and the good of the com-
munity, the close utilization of every acre of available forage on 
the forest is justified and demanded from the standpoint of fire 
protection. It has been the observation of forest officers and 
stockmen that the fire hazard is reduced nearly or quite 50% by 
heavy grazing. Thus on the areas that are grazed closely the 
litter on the ground is pulverized and mixed with the earth and 
fires do not start so easily nor spread so rapidly. The plan of 
grazing management contemplates the construction of trails to 
render accessible areas which the stock can not now use, the de-
velopment of watering places, the location and the posting of 
poisonous plant areas, etc. · 
( The plan must definitely establish not only the carrying ca-
p'leity of the different types of forage}and the period of use but 
!t must also establish the interrelation of the types in order that 
the greatest economic value will be gained through the us~ of 
each. Whenever possible each camp or unit should contain a 
mixture of the different forage types, browse, grass and weeds, 
and it should bear the correct relation to each other camp or unit 
in the allotment of the range. · 
The k ind of rapids n ot to run. 
Ready to make "Movies .. of moose. 
A Superior Vacation 
W. C. HASSEL, '13 
In the extreme northeastern corner of Minnesota, a trifle over 
one hundred miles north of Duluth, lies the Superior National 
Forest, a million and a quarter acres of the "Land of the Sky-
Blue Waters." The area is a northland wilderness, still un-
marred by civilization's improvements. 
Noted for its beautiful lakes connected by rivers that give 
opportunity for ideal canoe trips, the Superior offers great at-
traction to the tourist. Many of the canoe routes have been 
mapped and the portages marked, making travel less difficult 
for the man. who cares to journey through the maze of northern 
waterways. 
For the expert canoeman there is "white water" in plenty, 
routes.that test the mettle of the cleverest. For the novice there 
are whole trips that may be made without encountering a rapids, 
or trips where rapids are avoided by portaging. 
On all mapped routes the portages are plainly marked and 
kept clear of brush by the United States Forest Service. On 
routes not within the Superior Forest, the portages are posted 
and cleared by . the Minnesota State Service. 
Nearly all of the Superior National Forest is included in a 
mammoth game preserve, not a park, but a great natural area 
set apart by the state for the protection of the native animals. 
The anima~ of the Superior are in no way domesticated as 
are those of some of our national parks, notably Yellowstone. 
They live as they and their ancestors have always lived, sus-
picious and afraid of man-ready to be off at the first sign of 
his presence. The an4nal life of the Superior indeed adds much 
to the keen enjoyment of a summer vacation spent there. 
In the southern part of the f.orest, there is a canoe route, not 
marked on most tourist maps and on that account not greatly 
traveled. It is known as the South Kawishiwi-Isabelle route. 
Probably not more than a dozen canoes travel it in a year. On 
that account it is particularly well .stocked with native animals. 
A party from the University of Minnesota, headed by Dr. 
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Johnson of the Zoology Department, has selected this route for 
the past three or four years as a spot best adapted to their work, 
that of capturing specimens of northern animals, making pic-
tures and records for future generations. During the past two 
years they have secured many excellent specimens and pictures 
including a number of motion picture films of swimming moose, 
deer and bears. 
The South Kawishiwi-Isabelle trip is best started thirteen 
miles south of Ely, Minn., headquarters of the Superior National 
Forest, at a point known as the ''Halfway'' on the Stoney road 
and Kawishiwi or Birch River. The trip may be made safely 
without a guide, though for those not familiar with woods life 
a guide is advisable. That he will furnish the necessary canoes 
and camp equipment is a point in his favor. 
The route follows the South Kawishiwi to Lake Garbo, across 
this lake to Bald Eagle Lake, thence up the Isabelle River 
through Rice and Isabelle Lakes to Parent River and Parent 
Lake. The return trip made over the same route will make a 
total distance of about 75 miles. If desired the trip may be 
continued northward from Parent Lake and the return trip 
made by way of Lakes Alice and Insula and the North Kawishiwi 
River to White Iron Lak&-approximately a one hundred mile 
trip. 
The country traversed is a wilderness. Therein lies its at-
traction. Its beaver dammed streams are still stocked with a 
natural abundance of fish, which may be had in plenty for a 
half hour's trolling from the canoe. At unexpected places a 
deer meets you with wide eyes inquiry or your canoe glides 
silently onto that giant member of the deer family, the moose, 
feeding on the aquatic grasses of a lake shore. He watches your 
coming with sullen astonishment, then with his powerful swing-
ing stride crashes away through the brush. 
As you round a point in some winding stream ,you catch the 
splash of a lone bank beaver as he dives out of sight-or a 
glimpse of a mink or fisher gliding to cover. 
NQw and then on the portage you narrowly avoid stumbling 
9ver a stupid porcupine who, with waddling haste and much 
wheezing manages to climb the nearest tree. A partridge whirs 
away through the woods or a ''spruce-hen,'' as is her habit, 
poses on a low branch, as motionless as a mounted specimen. 
No. 1- Young Bull Mocse, Superior National Forest . 
No. 2- Snapped on the Isabelle R iver. 
No. 3-Still going Strong a f t er a l:alf mile swim. 
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In the early summer bears are frequently met with, ambling 
along the banks of a stream. Sometimes a she-bear followed 
by her cubs, two rolling, rollicking balls of black brown fur. 
On very rare occasions a caribou may be seen but this is 
doubtful. A few individuals have been reported recently and 
on but one district of the forest. 
The moose is the "king of the North-woods" and the most 
interesting animal on the Superior. Hunting him with either 
gun or kodak is real sport. The kodak furnishes as much down-
right enjoyment as the gun and its use is not limited by game 
laws. 
During the "fly season," June until nearly August, the moose 
seeks the water. He feeds there on the grasses under the sur-
face and is protected by the water from flies and mosquitoes. 
Not infrequently his entire body is submerged and when his 
head goes down for grass he is completely hidden. It is during 
this season that the snapping of moose pictures is possible. 
To get a good picture with the ordinary kodak it is necessary 
to get within at least thirty feet of the animal. This is not 
always an easy matter. The pictures accompanying this article 
are the result of snaps made under circumstances of luck and 
hard paddling, more than studied stalking methods. They 
were taken during patrol trips from a canoe without a blind. 
The moose were approached by paddling only when their heads 
were under water. By creeping between the moose and the 
shore they were forced to swim to open water where they were 
''run down.'' A moose can swim almost as swiftly as two men 
can paddle. Each of these pictures was snapped in the heat of a 
race. 
We saw many fine bulls with wide-spread antlers, but they 
were too wary to be stalked with an open canoe. Since our time 
was not our own we had no opportunity to build brush blinds 
and lost what promised to be fine pictures. By covering a 
canoe with brush and going cautiously "up-wind" toward the 
moose a surprisingly close position can be obtained. 
Hunting moose with a kodak is an unusual addition to a 
summer's vacation. Hundreds of tourists spend their summel'l 
in the north simply for the benefits of the cool, clear air, for the 
excellent fishing and the never ending grandeur of the scenery. 
It is an ideal playground for the city tired family. 
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While the Federal and State Forest Services have done much 
to make travel easy for the vacationist, they ask nothing in 
return, place no restrictions on your actions except that you 
must use care with fire in the woods and leave your camp site 
in suitable condition for the next occupants. 
A week, a month, or a summer spent on the Superior National 
Forest will long be remembered as a perfect vacation. If it is 
spent 1n the moose country, on the Kawishiwi-Isabelle route so 
much the better and truly a ''superior'' vacation. 
A Chapter tn the Early History of 
the United States Forest Policy * 
JOHN ISE, Ph.D., LL.D. 
Assistant Professor of Economics, Iowa State College 
THE EA!RLY SETTLERS AND THE FORESTS 
The attitude of the early settlers toward the timber resources 
of the country was generally one of carelessness or even hostility. 
This was only natural and inevitable, since in most regions the 
land was covered with forests, which must be cleared off before 
agriculture was possible, which represented only an obstacle to 
the spread of civilization-a negative value. 'foward a resource 
which at first seemed inexhaustible and only a bar to progress, 
there could at least be no attitude of conservation. 
The Britsh policy of reserving the timber lands . was regarded 
with undisguised hostility.1 'fhe British officials tried to main-
tain the King's prerogative in the woods, virtually creating 
royal forests, in an attempt to stimulate the production of naval 
stores for the mother coutnry.2 It was in New York and New 
England, where the white pines, so much valued for masts, were 
plentiful, that the royal prerogative was chiefly exercised, and 
there the colonists bitterly resented this policy. 
These British regulations showed some of the elements of a 
conservation policy on the part of the ruling country, and the 
attitude of some of the officials showed that there was a real 
concern for the future supply, at least of ship timber. Thus in 
1701 the Governor of New York expressed his fear that the 
sawmills would destroy all the timber in that colony; and in 
1770 Lord Bellomont, Governor of New York, recommended that 
each person who removed a tree should pay for planting four 
or five young trees. Still earlier than this, as far back as 1696, 
the attention of the French Governors of Canada had been di-
rected to the wasteful destruction of the forests. 8 
1 Ford, Colonial Precedents of Our National Land System, 145. 
•Edward Randolph was surveyor of woods and timber in Maine in 1656, and he 
marked and registered many large trees for royal masts and bowsprits. Adolphus 
Benzel was appointed inspector of His Majesty's woods and forests in the vicinity 
of Lake Champlain in 1770. (Fox, History of the Lumber Industry in N. Y., 16.) 
3Fox, History of the Lumber Industry in N. Y., 16. Phipps, R. W., Report on the 
Necessity of Preserving and Replanting Forests. (Toronto, 1883.) 
*Copyright 1915, by John Ise, Ames, Iowa, U. S. A. 
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There appeared in a few instances, even on the part of the 
early settlers themselves, indications of some regard for the 
future timber supply; although it is probable that this regard was 
inspired or in some cases even compelled by the royal Governors. 
In 1680 the inhabitants of Exeter, New Hampshire, adopted a 
general order for the regulation of the cutting of oak timber, 
and this example was followed by other towns. In 1656 Dover, 
New Hampshire, passed an ordinance to prevent waste of pipe-
stove or clap-board timber. At a town meeting in Portsmouth in 
1660 a penalty of five shillings was imposed upon any inhabitant 
who should cut timber upon the common, except for building, 
fencing or firewood; and Massachusetts, as early as 1668, reserved 
for the public use all white pine trees two feet in diameter or 
over. In 1708 the New Hampshire provincial assembly forbade 
the cutting of mast trees on ungranted lands. In 1681 William 
Penn stipulated in his ordinances regarding the disposal of lands 
that for every five acres cleared of forest growth, one acre should 
be left to forest. Stringent regulations against forest fires were 
made by several of the New England colonies previous to 1650.' 
In 1795 the Society for the Promotion of Agriculture, Arts and 
Manufactures published a report on the best method of pre-
serving and increasing the growth of timbers, recommending that 
lands least valuable for agriculture be devoted to forests. In 
1804 the Massachusetts Society for the Promotion of Agriculture 
offered prizes for successful forest plantations. 5 
THE UNITED STATES NAVAL RESERVES 
This early interest in forestry matters does not, of course, 
represent a common sentiment among the people, yet it is sig-
nificant. It was due to the fact that the extent of our forest 
domain was then entirely unknown, the population confined 
mainly along the Atlantic coast, and in the absence of railroad 
communication, only the supplies of timber adjacent to rivers · 
and sea were available. Furthermore, just as in Europe, the 
'Proceedings of the American Forestry Congress, 1886; 40, 41, 58: Fernow. Eco-
nomics of Forestry, 369. It is recorded of the Pennsylvania Germans that they were 
economical in the use of wood, even where it waa abundant. They did not wantonly 
cut down forests or burn them, and when using wood as fuel, they built stoves, in 
which there was less waste than in the open fire-places. The German of the 19th 
Century likewise proved himself a friend of the trees. Through his early training at 
home, he understood the usefulness of forests. (Faust, The German Element in the 
U. S., II, 56-58.) 
1Fernow, Ec. of Forestry, 369. Proceedings, American Forestry Congress, 1885, 58. 
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fuel question was becoming acute in some places, since coal had 
not yet been brought into use. Location of timber supplies 
close to centers of civilization was of great importance. 
The first action of the United States Government in regard to 
timber lands had no connection with these early signs of conser-
vation, but somewhat like the British regulations already re-
ferred to, was concerned with the matter of national defense. As 
early as 1799 the President was authorized to expend $200,000 
for the purchase of timber or timber lands suitable for the navy 
and to have it reserved for future use.6 Florida and Louisiana 
contained most of the oak timber then known to exist, oak being 
recognized as the most valuable timber, and as that region was 
in foreign hands, little was done for some time, only a few small 
purchases being made along the Georgia coast. 7 
In 1817, however, the Secretary of the Navy was enjoined to 
explore and select tracts of land producing oak and red cedar. 8 
In the same act a penalty was imposed for cutting such timber 
from these lands or any other public lands of the United States. 
In 1822 the President was empowered to use the land and naval 
forces of the United States to prevent cutting of timber in 
Florida, 9 and in 1827 was authorized to take proper measures to 
preserve the oak timber on the public lands, and to reserve such 
lands anywhere on the public domain. Not only was provision 
made for the reservation of these lands, but in Florida a system 
of cultivation was undertaken, with various experiments in trans-
planting, etc.-the first efforts at experimental forestry on the 
part of the United States Government.10 
In 1831 a law was passed forbidding the removal of oak, red 
cedar, or any other timber from these reserved lands, or from any 
other lands of the United States.U The act of 1817 had pro-
hibited the cutting of oak or red cedar from all the public lands 
of the United States, but this was the first general act applying 
to the entire domain, and to all kinds of timber. 
Under the act of 1817 and subsequent acts, 244,452 acres of 
•stat. 1: 622. 
7Hough, Franklin B., Report on Forestry, made in pursuanee of the aet of Con-
gress of August 15, 1876. (Three volumes, published in 1877, 1878 and 1882 respee-
tively.) Vol. I, 9. 
•stat. 8: 847. 
•state. 4 : 242. 
lOHough, Ill, 380. 
11Stat. 4: 472. In U. S. vs. Briggs, (9 Howard; 351), the Supreme Court of the 
United States held that this statute applied to all the publie lands of the United 
States whether reserved for naval purposes or not. 
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timber land were reserved, but these reservations were, of them-
selves, never of any great importance, 'and in 1879 provision was 
made for restoring and opening to sale any not needed for naval 
purposes.12 
While these were thus naval reservations, 13 related to the 
King's forest policy of colonial times rather than to the forest 
reserve policy of later years, yet they were of sufficient impor~ 
tance to merit brief treatment for several reasons. In the first 
place, they showed a disposition to conserve a natural resource 
of which future scarcity was apprehended. If naval construction 
had not in the sixties turned to iron ships, possibly these early 
reservations might now be recognized· as marking out a policy of 
the greatest importance. In the second place, it was in connection 
·with these reserves that the first laws were passed for the pro-
tection of timber on the public domain, the law of 1831 being the 
ruling statute on the subject of timber depredations down to the 
year 1878, and often used even to the present time. Furthermore 
it seems that the first appropriations for protecting timber lands 
were closely connected with these naval reserves, for in 1872, the 
first appropriation, $5,000, for the protection of timber lands, 
was made in the Naval Appropriation Act.14 
GENERAL INDIFFERENCE IN THE EARLY NATIONAL PERIOD 
These early forest reserves are thus seen to be of importance 
only because of the legislation arising from their administration, 
and incidentally useful in its application to timber on the public 
domain. It is even true that the very period during which they 
were being created ( 1817-1858) was a period when destruction 
of timber was going on with least opposition from conservation 
forces. There had been as already seen, some interest in timber 
preservation in the colonial period, and later, but with the rapid 
development of the country, the opening up of new means of 
transportation, and with the use of coal as fuel, the apprehen-
sions regarding' timber supplies seem almost to have vanished. 
Between 1820 and 1870 the population more than quadrupled, 
a vast number of farms were carved out of the forest, the timber, 
12Hough, I, 11 ; Stat. 20: 470. See also S. 196 ; 50 Cong. 1 Sess. 
13The military character of this legislation is shown in one of the acts passed in 
1888, which provided that all collectors of the customs in Florida, Alagama, Mississippi 
and Louisiana, should ascertain that any timber leaving port was lawfully cut, before 
allowing clearance to the vessel carrying it. 
"Stat. 17 : 161. 
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in the absence of a ready market being largely burned.15 ''Pines 
and oaks were remorselessly felled, and every settlement showed 
what Flint called 'a Kentucky outline of dead trees and huge 
logs lying on all sides in the fields.' Underbrush was fired with 
wanton carelessness and thousands of acres of valuable timber 
went up in smoke.'' Lumbering became more of a commercial 
business, with larger mills operating. In 1870 there were in the 
United States 26,945 lumber manufacturing establishments, em-
ploying 163,637 hands, who, using capital aggregating $161,500,-
273, produced a product valued at $252,339,029, a greater 
product than any other manufacturing industry except flouring 
and grist mills.16 All this indicates a very effective despoiling 
of the public timber lands, for many of the mills worked on 
the public lands. 
EARLY CONSERVATION SENTIMENT 
A few warning voices called out against forest destruction even 
during this period. As early as 1799 the French naturalist, 
Michaux, in his work on "The North American Sylva," spoke 
warningly of the rapid destruction of trees. ''In America,'' he 
said, ''neither the Federal Government nor the several states 
have reserved forests. An alarming destruction of the trees 
proper for building has been the consequence-an evil which is 
increasing and which will continue to increase with the increase 
of population. The effect is already very sensibly felt in the 
large cities, where the complaint is every year becoming more 
serious, not only of excessive dearness of fuel, but of the 
scarcity of timber. Even now inferior wood is frequently sub-
stituted for the White Oak ; and the Live Oak so highly esteemed 
in ship building, will soon become extinct upon the islands of 
Georgia. ' '17 
A book published in Boston in 1830 contains the following: 
''The indiscriminate clearings of the agricultural settlers and 
the conflagrations which occasionally take place, are the causes 
which in a few centuries may render North America no longer 
an exporting country for timber.' '18 In 1832 J. D. Brown, in 
11Coman, Eeonomi.e Beginnings of the Far West, II, GO; Fernow, Economics of 
Forestry, 371; Flint, Last Ten Years, 232; Levering, Historic Indiana, 480; Trollope, 
Domestic Manners of the Americans, 28 ; Proceedings, American Forestry Association, 
1894-'96-'96, 81. 
uu. S. Census, 1870. 
"Michaux, F. Andrew1 The North American Sylva, 4 (Paris, 1819). 
11Librari of Entertaimng Knowledge; V esretable Substances, Timber Treea, p. 97. 
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his Sylvia Americana wrote: "Though vast tracts of our soil 
are still veiled from the eye of day by primeval forests, the best 
materials for building are nearly exhausted. And this devasta-
. tion is now become so universal to supply furnaces, glass houses, 
factories, steam engines, etc., with fuel, that unless some auspi-
cious expedient offer itself and means speedily resolved upon 
for a future store, one of the most glorious and considerable 
bulwarks of this nation will within a few centuries be nearly 
extinct. With all the projected improvements in our internal 
navigation, whence shall we procure supplies of timber fifty 
years hence for the continuance of our navy 7 The most urgent 
motives call imperiously upon our government to provide a 
seasonable remedy for such an alarming evil.' '19 
In 1837 Massachus~tts provided for a special survey of the 
state's forest resources and after several years' work George B. 
Emerson published his "Report on the Trees and Shrubs Nat-
urally Growing in the Forests of Massachusetts.'' · Professor 
Emerson was one of the earliest advocates of forest conserva-
tion in America.20 In 1855 R. U. Piper of Woburn, Massachu-
setts, in his book on ''The Trees of America,'' made an extended 
appeal for forest protection and for the planting of trees. ''It 
seems that the supply of many kinds of wood which are necessary 
for mechanical purposes is becoming so uncertain as to make 
it a matter of serious inquiry what is to be done in our own 
day to meet the demand,'' he complained. ''When Canada has 
exhausted her supply, which she must at some time do, where 
are we to go f In our enjoyment of the present we are apt to 
forget that we cannot without sin neglect to provide for those 
who are to come after us. It is a common observation that our 
summers are becoming dryer and our streams smaller, and this 
is due to forest destruction, which makes our summers dryer 
and our winters colder." Piper quoted from William Cullen 
Bryant to show that the rivers in Spain were drying up because 
of the destruction of forests. 
Five years l~ter Harland Coultas spoke of the ''formidable 
scale" on which the woods were disappearing. "In America 
we are in danger of losing sight of the utility of the woods,'' 
he said. . . . ''If we remove trees from the mountain side, 
11Brown, D. J., Sylva Americana, Prefaee, :p. V. 
••See Proceedings American Forestry Congress, 1885, p . 62. 
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from a low sandy coast, or from an inland district only scantily 
supplied with water there is no end to the mischievous conse-
quences which will ensue. By such ignorant work as this the 
equilibrium in the Household of Nature is fearfully disturbed.' '21 
In 1867 the committee appointed by the legislature of Michigan 
to investigate forest destruction reported: ''The interests to be 
subserved, and the evils to be avoided by our action on this 
subject have reference not alone to this year or the next score 
of years, but generations yet unborn will bless, or curse our 
memory according as we preserve for them what the munificent 
past has so richly bestowed upon us, or as we lend our influence 
to continue and accelerate the wasteful destruction everywhere 
at work in our beautiful state.' '22 In 1868 George P. Marsh 
published his famous work on ''Man and Nature,'' in which he 
discusses at great length the effects of forest destruction upon 
climate, rainfall and floods. 23 This book had a very great influence 
and was frequently cited by the early conservationists. A few 
years later the Overland Monthly published an able article by 
Taliesin Evans on the relation of conservation to lumber ex-
ports ;H and about the same time N. U. Beckwith wrote in the 
Canadian Monthly of the ''habitual, wicked, insane waste of 
lumber'' in Canada. 25 As early as 1873 Verplanck Colvin was 
urging the Legislature of New York to buy up the forests at 
the sources of the Hudson. 
The year 1872 marks the date of several events of importance 
in the forestry movement. In that year $100,000 was given to 
Harvard College by the will of James Arnold to establish in 
the Bussey Institution a professorship of tree culture and main-
tain an arboretum ;26 while in a western state, Arbor Day was 
celebrated for the first time at the instance of Governor Morton 
of Nebraska 27 
Leonard B. Hodges, one of the foremost of the early conser-
"'Coultas, Harland, What May be Learned from a Tree, 179. 
"Michigan, HoWle Documents, No. 6, 1867. 
Upp, 128 329 . 
.,Overland Mo. 6: 224 Mar., 1871 • 
.. June, 1872. 
01In 1886 Benjamin Bussey of Roxbur:v, M.usaehusetts, had provided for a school 
of agriculture and horticulture aa a department of Harvard College, and in 1870 the 
school had been opened. (Hough. I, 216.) 
17 According to some accounts the Arbor Day Idea originated in 1866, with B. G. 
Northup, Secretary of the Connecitcut Board of Education. (Forestry and Irrigation, 
April, '08, 201. ) Fernow thinks perhaps the institution of Arbor Day hurt the 
forestry movement by leading people into the miaconception that forestry conaiats in 
tree plantinll'. (Fernow, Economics of Forestry, 879.) 
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vationists, did more than preach, for in 187 4 he issued his 
"Practical Suggestions on Forest-Tree Planting in Minnesota," 
and as Superintendent of Tree Planting for the St. Paul and 
Pacific Railroad he did a great deal to stimulate timber plant-
ing on the prairies. In 1876 James Little of Montreal, one of 
the earliest writers on forestry, called attention to the suicidal 
destruction of timber in Canada and in the United States and 
presented a vast array of statistics to prove that a single decade 
would ''make a clean sweep of every foot of commercial wood 
in the United States east of the Pacific slope. " 28 It was in 1876 
also that the first forestry associations were formed-the Ameri-
can Forestry Association at Philadelphia, and a state association 
at St. Paul, Minnesota. The American Forestry Association 
• 
never thrived and was later ( 1882) absorbed into a new asso-
ciation. 
INTEREST SHOWN BY GOVERNMENT OFFICIALS 
Several Government officials saw the need of forest protection. 
In 1849 the Report of the Commissioner of Patents contained 
the prophesy that: "The waste of valuable timber in the United 
States will hardly begin to be appreciated until our population 
reaches 50,000,000. Then the folly and short-sightedness of this 
age will meet with a degree of censure and reproach not pleasant 
to contemplate. 29 The report of the same office for 1860 con-
tain~d a long article by J. G. Cooper, in which the effect of 
forests on climate and health was discussed at length.30 This, 
it may be noted, was a favorite theme with conservationists of 
the time, the effect of forests on climate, especially on rainfall, 
being often exaggerated. 
In 1866 Commissioner of the Land Office, Joseph M. Wilson, 
declared that the supply of timber in the lake states was ''so 
diminishing as to be a matter of serious concern.'' Commis-
sioner Wilson was especially interested in the matter of tree 
planting on the plains and in both succeeding annual reports 
he devoted considerable attention to this matter. In his report 
for 1868 he gave a long and detailed account of forest conditions 
in · various countries of the world ; pointing out warningly the 
climatic changes which in Spain, southern France, Italy, Asia 
••James Little, The Timber Supply Question of Canada and the United States. 
••Report, Com'r. of Patents, 1849, Pt. II, U. 
10p. 416. 
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Minor and other regions were supposed to have resulted from 
the destruction of the forests. Commissioner Wilson predicted 
that within forty or fifty years our own forests would have 
disappeared while those of Canada would be approaching ex-
haustion. ''Our live-oak, one of the best ship timbers in the 
world,'' he said, ''abundant enough at one time to have sup-
plied, with prudent management, our navy yards and ship-
builders for generations, may be for all practical purposes con-
sidered as exhausted. Our walnut timber . will soon 
share the same fate. . . . Next we may expect a scarcity in 
our ash and hickory timber, so much sought after by the manu-
facturers of agricultural machines and implements.'' Like 
other writers of this period Commissioner Wilson put consider-
able emphasis upon the climatic influence of forests, claiming that 
in several of the Eastern states, the destruction of forests had 
brought such extremes in climate that fruit raising, and even 
the raising of wheat had become a very uncertain business. 81 
In 1870 R. W. Raymond, United States Commissioner of Min-
ing Statistics, wrote in forcible terms of the wanton destruction 
of timber in the mining districts of the Rocky Mountain and 
Pacific Coast states.82 Two years later Willis Drummond, Com-
missioner of the Land Office, called attention to the importance 
of protecting the forests of the public domain from waste and 
spoliation,33 In 1872 also, C. C. Andrews made a report to the 
Department of State on the forests and forest culture of Sweden. 
In 1873 John A. Warder, commissioner of the United States at 
the Vienna International Exposition, prepared his ''Report on 
Forests and Forestry,'' which was printed two years later. It 
contained an interesting account of the forestry exhibit at the 
exposition, and an appeal for better methods in the United 
States. 
STATE ACTION 
Several of the states early evinced an interest in forest prob-
lems. In 1867 commissioners were appointed in Wisconsin to 
''ascertain and report in detail to the legislature certain facts 
and opinions relating to the injurious effects of clearing the 
land of forests upon the climate ; the evil consequences to the 
UReports, Land Office; 1866, 38 ; 1867, 181, 185 ; 1868, 178-199, 190, 191. 
UHouse Ex. Doe. 207 ; 41 Cong. 2 Sesa., 342. 
IIReport Land Office, 1872, 26, 27. 
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present and future inhabitants, the duty of the state in regard 
to the matter; what experiments should be made to perfect our 
knowledge of the growth and proper management of forest 
trees; the best methods of preventing the evil effects of their 
destruction; what substitutes for wood can be found in the state, 
and generally such facts as may be deemed most useful to per-
sons desirous of preserving and increasing the growth of forest 
and other trees in the state.'' In fulfillment of this modest 
duty the commission made some investigations and submitted a 
report, like Commissioner Wilson the following year, pointing 
to Palestine, Egypt, Spain and Southern France as · dreadful 
examples of national ruin due to forest denudation.34 
Early in the same year that the Wisconsin commission was 
making investigations, T. T. Lyon and Sanford Howard sent a 
memorial to the Legislature of Michigan, in which they claimed 
to have noticed unfavorable changes in climate due to the destruc-
tion of the forests. In response to this memorial the legislature 
appointed a committee of investigation, and this committee made 
a report in February, 1867, in which, like the Wisconsin com-
mission, they put great emphasis on the climatic influence of 
forests. They also prepared and introduced into the legislature 
a bill providing for timber culture. 
In 1869 the Maine Board of Agriculture appointed a com-
mittee to present to the legislature suggestions as to a forest 
policy, and to call the attention of Congress to the subject.88 
The question of forest conservation had been discussed in New 
York even during the time of De Witt Clinton, but the first action 
came in 1872 when a law was passed naming seven citizens as 
a State Park Commission and instructing them to make inquiries 
with a view to reserving or appropriating the wild lands lying 
northward of the Mohawk. The commission, of which Verplanck 
Colvin was a member, recommended a law forbidding further 
sale of state lands. 3 7 Minnesota appropriated money to aid the 
Forestry Association formed in St. Paul in 1876. In 1877 Con-
••Report Wi~. {)o!Jlmissi~n. of 1867. This commission, howeTer, expressed a very 
r~nable and. ~u~tctoua opu;uon as to the ~1feets of forests on rainfall. From some 
wrttmgs of thtS ttme one mtght almost beheve that forest denudation was the most 
common cauae of the fall of nations • 
.. Hough, I, 207. 
·~American Forestry, Dee., 1910, 696; Fernow, Eeonomics of Forestry 382 · Pr~ 
eeedmgs, Am. Forestry Assoc., 189•-'95-'96, U6. , ' ' 
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necticut provided by law for a report on forestry, and an expert 
was sent to Europe to get the material for this report. 38 
In 1864 California passed a law forbidding the cutting of 
trees on state lands, but rendered the law practically inoperative 
by a proviso that it should not apply to timber cut for manufac-
ture into lumber or firewood, for tanning or agricultural or 
mining purposes. In 1872 California passed a law against set-
ting fire to forests, and in 187 4 a law to protect the big trees-
applying only to trees over sixteen feet in diameter. Other 
states had of course preceded California in the protection of 
forests against fire. In 1876 Colorado included in her consti-
tution a section relating to protection of forests.89 
~ 
ACTION OF THE ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE 
More fruitful of immediate results than most of this state 
legislation was the adoption in August, 1873, by the American 
Association for the Advancement of Science, of a resolution pro-
viding for the appointment of a committee to memorialize Con-
gress and the several state legislatures on the importance of forest 
preservation and to recommend needed legislation.49 The com-
mittee appointed was composed of F. B. Hough of New York, 
George B. Emerson of Boston, Prof. Asa Gray of Cambridge, 
Prof. Whitney of California, Prof. William H. Brewer of New 
Haven, and other pioneers of conservation. At a preliminary 
meeting in Boston a sub-committee composed of George B. Emer-
son and F. B. Hough was appointed to give personal attention 
to the matter. After much deliberation and consultation with 
several memberS of Congress, with the Secretary of the Interior, 
the Commissioner of the Land Office, and even with the Presi-
dent, this sub-committee adopted a memorial to Congress calling 
for a commission of inquiry. The response to this memorial will 
be noted later. 41 
1 8Hough, I, 200. 
10lbid. The same constitutional convention that drew up the Colorado constitution 
also adopted a strongly conservationist memorial to Congress, asking for the transfer 
to the state of all the timber lands on the public domain within the state. The 
motive behind this is betrayed by Colorado's later energetic opposition to the Federal 
forest policy. 
• 0Sen. Ex. Doc. 28 ; 48 Cong. 1 Sess. 
"Rept. Wis. Comm., 1897, 6. Even as late as 1885, in the Proceedings of the 
American Forestry Congress, the influence of forests on climate was mentioned drat of 
all among the considerations noted as actuating the forestry movement. 
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INTE:REST IN TIMBER CULTURE, REASONS FOR ITS EARLY 
APPEARANCE 
It may seem strange that interest should have developed re-
garding the planting of new trees before there was any general 
interest in the preservation of forests already grown; but without 
doubt the matter of tree planting was of greater interest in the 
early seventies than any other subject relating to forestry. 
In forested states and regions, interest in timber protection was 
naturally slow to develop. In those sections of the country where 
most of the timber was gone, as for instance in New England, 
considerable interest had arisen, but even here forest preserva-
tion occupied a less conspicuous place than forest planting in 
the minds of many conservationists. Thus the prizes offered by 
the Massachusetts Society for the Promotion of Agriculture 
very early in the century, were for forest plantations, not for 
conspicuous service in the preservation of forests. R. U. Piper's 
appeal referred to above was mainly for planting of trees rather 
than protection. So also was the appeal of Commissioner Wil-
son, and most of the agitation during the early period. 
In forested regions where a large supply of timber still existed, 
as for instance in the West and in some parts of the Lake states, 
there was of course very little general interest in forest preser-
vation; and even where the supply of timber was observed to 
be disappearing · rapidly and some public interset was aroused, 
timber companies were strong enough politically to block any 
important protective legislation. Furthermore, much of the 
forest land still belonged to the Federal Government, and stealing 
from the Federal Government has frequently been regarded 
with indifference or approval by the public land states. For 
all these reasons interest in the protection of forests was slow 
to develop, and legislation generally impossible. 
In terest in tree planting, on the other hand, was stimulated 
by several factors, and there were no commercial forces opposed 
to legislation. The Central-western states were being rapidly 
peopled, and here the scarcity of timber was immediately felt 
as a hardship, while periods of drouth in some of the prairie 
states led to great interest in the question of the relation of forests 
to rainfall. There was yet a lack of scientific knowledge as to 
the exact relation of forests to climate, and the consequent ex-
aggeration by some writers as to the effect of forests in this 
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respect doubtless had influence. In the states once timbered but 
now largely barren of merchantable timber, observers claimed to 
note climatic changes and were demanding reforestation; and 
since no commercial forces were opposed to this demand, it was 
easily enacted into law. 
STATE TIMBER CULTURE LAWS 
The first timber culture act was passed in Kansas, in 1868, 
offering a bounty of $2 per acre for timber successfully culti-
vated for three years. Wisconsin followed with a similar law the 
same year/8 while Iowa passed a law providing for a tax exemp-
tion of $100 for ten years, for every acre so planted. During the 
following decade laws providing either bounty or tax exemption 
were passed in the following states: Nebraska and New York 
(1869); Missouri (1870); Minnesota (1871); Maine (1872) ; 
Nev!J.da (1873); Illinois (1874); Dakota, Connecticut, Wyoming 
and Washington (1877) ; and Rhode Island (1878) . During the 
s~me period a number of state laws were passed to foster the 
planting of trees along highways.44 The net result of all timber 
culture legislation was, however, very small, and many of the 
laws were soon repealed. 
TREE PLANTING BY RAILROADS 
The general interest in the subject of tree planting is shown, 
not only by the state legislation, but also by the activity of 
various railroads in such experiments. In 1870 the Kansas 
Pacific Railroad began experiments at three stations, but soon 
gave them up. 45 In the same year the Saint Paul and Pacific 
Railroad began experiments in the prairie districts along its 
course. In 1872 the Burlington and Missouri River Railroad 
Company of Nebraska planted trees along the Platte River. In 
1873 the Saint Paul and Sioux City Railroad began experiments, 
and the same year the Santa Fe established three nurseries in 
Kansas. In 1875 the Northern Pacific, and two years later the 
Southern Pacific, decided on a similar policy.4 6 The purpose of 
the railroads in this work was to demonstrate the value of their 
land, to test the value of certain woods for railroad purposes, 
UHough. I, 206, 206, 213\ 
.. Proceedings, Am. Forestry Congress, 1886, 61. 
"Hough, I, 20 et seQ. 
"Fourth Biennial Rept., Calif. State Board of Fore~~try, 18111-92. 
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and to remove the sterile appearance of railroad stations; and 
while direct results were generally disappointing, the experi-
ments helped to give a knowledge of the adaptability of differ-
ent trees to various soils and climates, and at least taught many 
people what not to expect from prairie forestry. 
CONGRESSIONAL ACTION, FACTOR$ AT WORK IN CONGRESS 
Attention has now been called to the growth of a conservation 
sentiment, and to various lines of state activity in the matter 
of forest creation and preservation. Before entering into a dis-
cussion of the action of the Federal Congress, it will be necessary 
to point out some of the various influences at work there during 
the seventies. The Government officials having charge of the 
forests on the public lands, the Secretaries of the Interior, and 
the Commissioners of the Land Office, although many of them 
western men with the western bias on public land qeustions, were 
generally awake to the dangers of forest destruction, and called 
out insistently for better laws and better means of enforcement. 
In 1878 the annual message of President Hayes called special 
attention to the need for forest preservation.•7 An increasing 
number of scientific men were working toward the same end, 
either alone or with commissions or forestry associations, or 
wit~ learned societies, such as the American Association for the 
Advancement of Science; while slowly following these leaders, 
a public opinion was developing, stimulated by the disappear-
ance of forests in many parts of the country, particularly in the 
East. Perhaps, too, the general moral tone of the country was 
rising from the low level to which it had sunk in the years fol-
lowing the Civil War. Dr. Fernow says timber prices were 
rising,•s but there seems to be some doubt as to whether there 
was any general rise in prices during this time; and even grant-
ing that there was, it is a debatable question whether it was a 
factor favorable to conservation. It might perhaps have had 
influence in arousing public interest, but it also would have 
made timber stealing more profitable. 
Factors hostile to conservation were at work at all times, and 
they developed strength rapidly. The timber interests had been 
fattening on Government lands, and had become a power in 
"Cong. Ree. ; Dee. 2, 1878, 6. 
UFernow, Ee. of Fore&trJ', 469 (Appendix) . 
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Congress, especially since they were allied with some of the land-
grant railroads. Throughout the West the miners also needed 
timber in their business, and were therefore opposed to con-
servation, while even agricultural settlers near the timber dis-
tricts always felt that they were entitled to free timber, and 
opposed any restriction on its disposal. Stock men had no par-
ticular interest in the timber 1ands at this time but they could 
be depended upon to line up with the other western men. It 
will be seen that these four classes included a working majority 
in most of the western states, and the admission of several new 
states had strengthened the forces naturally opposed to conser-
vation. In 1850 California had been admitted; in 1858 Minne-
sota; and during the next decade Oregon, Kansas, Nevada and 
Nebraska, while Colorado was admitted in 1876!9 These new 
states gave the anti-conservation forces great strength, especially 
in the Senate, a strength out of all proportion to mere numbers; 
first, because these forces, having interests at stake, were active, 
while the conservationists in Congress, having no pecuniary in-
terests in the matter, were usually half-hearted; and secondly, 
because western men always constituted a majority in the Com-
mittee on Public Lands, and thus exerted a disproportionate 
influence in all land legislation. 
A further factor opposing conservation was the great railway 
development in the early seventies. It not only called for con-
siderable timber in construction, but by the vast grants of lands, 
in some cases timber lands, gave the railroads an interest hostile 
to conservation. Furthermore, it opened up vast tracts of timber 
lands previously safe from spoliation. 
These then were the factors at work. There were of course no 
definite conservation and anti-conservation parties in Congress 
as early as this, yet the forces were there, and .as soon as the 
conservationists became strong enough to attempt legislation, the 
anti-conservation forces united in opposition to them. 
CONSERVATION ACTIVITY IN CONGRESS 
Probably we can attach little significance to the grant of 
$10,800 in the annual appropriation bill of 1868, for various pur-
41Kansas and Nebraska, it is true, had no forests of importance, and not enough 
mines to affect their attitude, but on most questions they were at this time with the 
West. 
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poses including the purchase of trees, vines and bulbs.50 This 
item appeared each year thereafter, but doubtless the purchase 
and distribution of seeds, bulbs, vines, etc., among the people is 
significant rather of the quality of American statesmanship than 
of any great interest in forestry. 
The first appropriation for the protection of timber lands, in 
the Navy Appropriation A.ct of 1872, has been mentioned. There 
had been of course some effort to protect the timber lands long 
before this. A. system of timber agencies had been established 
very early, but discontinued in 1854, when the supervision was 
transferred to the Department of the Interior.51 In 1855, how-
ever, a circular had been issued by the Department of the Interior 
directing the land officers to inyestigate any reports of spoliation 
of public timber lands and to seize all timber cut from such lands 
and sell it at public auction; while they were to notify the proper 
officers so that the trespassers might be arrested. No compromise 
was permitted. 
This circular remained the basis of regulation down to 1877, 
but a lack of effective enforcement is indicated by the fact that 
the total net revenue to the Government, for millions of dollars 
worth of timber taken, from the beginning of records to J a:riuary, 
1877, was only $154,373. · Complaints from the timbermen would, 
however, indicate that the efforts of the Government were not 
entirely ineffective, at least in the region of the Lake states. 
Thus as early as 1852 Congressman Eastman of Wisconsin spoke 
bitterly of the manner in which "the whole power of the country, 
in the shape of the United States marshals, and a whole posse 
of deputies and timber agents appointed by the President with-· 
out the least authority of law," had been "let loose upon this 
devoted class of our citizens (the timber men)." "They have 
been harassed almost beyond endurance with pretended seizures 
and suits, prosecutions and indictments,'' he said, ''until . they 
have been driven almost to the desperation of an open revolt 
against their prosecutors.' '52 Representative Sibley of Minnesota 
also complained of the "unrelecting severity" with which timber 
men were pursued, although he admitted that the timber opera-
tors in the states farther west were little molested.58 
••Stat. 18 : 155. 
•• Hough, I, 12. 
ucong. Globe ; 32 Cong. 1 Sel!ll., Appendix, 851 
ISCong. Globe ; 82 Cong, 1 Sess., Appendix, 4.86. 
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In 1877, Secretary of the Interior, Carl Schurz, inaugurated 
the system of special agents for the detection of timber tres-
passes.54 Before 1872, however, it was a rule that the expenses 
incurred should generally be limited to the amount realized from 
the sale of the timber seized, 55 so that little was actually done. 
Even the $5,000 given in that year ( 1872) was of course totally 
inadequate, but it was a beginning, and each year following a 
like amount was appropriated, until 1878 when it was raised to 
$25,000.G6 While the appropriation of 1872, and likewise that of 
1873 and 1874, was made in connection with the navy, its use 
was not restricted to the naval reserves; and that there was in 
Congress some purpose to protect timber in general is shown 
by several extra appropriations made in addition to the annual 
sum provided, $10,000 being thus given in the Sundry Civil Act 
of 1872.57 
In the years beginning with 1872, a number of bills appeared 
in Congress for the protection of timber. In that year Senator 
Windom of Minnesota introduced a bill into the Senate,58 while 
Representative Haldeman of Pensylvania introduced two bills 
into the House, one of which was debated at considerable 
length, 59 This latter measure provided that all land grants 
should be made upon the express condition that the grantee 
should preserve ten per cent of the grant in trees, and it failed 
in the House by the surpisingly small margin of only seven votes. 
The debates on this bill indicate that conservation had a few 
champions in Congress, even at this early date.60 
In 1874 Representative Herndon of Texas, following out the 
work of the American Association for the Advancement of 
Science previously referred to, introduced a bill, ''For the ap-
pointment of a commission to inquire into the destruction of 
forests and the measures necessary for the preservation of tim-
ber. " 62 Representative Dunnel of Minnesota, of the Committee 
on Public Lands, made a long report favoring the proposition,83 
but the bill made no progress during the Forty-third Congress. 
••Hough, II, 8. 
""Hough. I, 13. 
••stat. 20 : 229. 
&7Stat. 17 : 869. 
188, 796; Cong. Globe; Mar. 12, 1872, 1688. 
••H. R. 2197 ; Cong. Globe ; Apr. S, 1872, 2140: H. R. 3008; Cong. Globe; Dee. ll, 
1872, 16. 
•ocong. Globe, Apr. 17, 1872, 2604; Apr. 30, 2925-2929. 
••H. R. 2497; 48 Cong. 1 Sess. 
••H. Rep. 259. 
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In 1875 Dunnel introduced a bill for the appointment of a com-
mission for inquiry into the destruction of forests. s• The bill 
was pigeon-holed, but in August of that year he succeeded in 
hanging a rider on the seed distribution bill, granting $2,000 to 
be spent by the Commissioner of Agriculture for a report on the 
consumption, importation and exportation of timber, probable 
supply for the future, best means of preservation and renewal, 
influence on climate, etc.65 This appropriation was a result of 
the agitation by the American Society for the Advancement of 
Science, and Dr. F. B. Hough of that society was the appointee. 
In February, 1877, Dunnel secured an amendment to the Sundry 
Civil Bill, appropriating $2,000 to complete the report which 
Hough was working on,66 and late the same year the first vol-
ume was completed.6 7 Congress evinced further interest in the 
matter by ordering 25,000 copies of the report for distribution.68 
THE TIMBER CULTU:RE ACT 
The Timber Culture Act of 1873,69 although it had little effect 
on forest conditions in the United States, must be classed with 
conservation measures because some of the motives behind its 
enactment were sincerely favorable to the conservation policy. 
Just as state action on the subject had begun early, so national 
interest was shown at an early date and was fostered generally 
by men from the prairie states. In 1866 Senator Brown of Mis-
souri introduced a bill donating public lands to the ''American 
Forest Tree Propogation and Land Company,'' for conducting 
experiments.71 The same year Senator Harris of New Yl'lrk 
introduced a bill, ''to promote the growth of forest trees on 
public lands,' '72 and this bill was reported from the Committee 
on Public 'Lands. Senator Cole of California, in 1867, intro-
duced a bill into the Senate, and Senator Ross of Kansas brought 
in several bills in 1869 and 1870.73 In December, 1871, Senator 
Wright of Iowa submitted a resolution, ''That the Committee 
on Public Lands be instructed to inquire into the. expediency of 
04H. R. 1810; 44 Cong. 1 Seso • 
.. Stat. 19: 167. 
••cong. Ree. ; Feb. 23, 1877, 1881. 
"Benjamin F. Hough, Report on Forestry. Profeaoor Sargent eritieised this report 
severely. (Nation: Jan., 1879, 87.) 
••Cong. Ree. ; Apr. 3, 1878, 2266. 
UStat. 17 : 605. 
ns. 228 ; 89 Cong. 1 Sese. 
ns. 896 ; 89 Cong. 1 Sese. 
ns. 110; 40 Cong. 1 Sess. ; S. 876; 40 Cong. 8 Sesa. : S. 60; 41 Cong. 1 Sese.: S. 
894, S. 650 ; 41 Cong. 2 Sese. 
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requiring homestead settlers on prairie lands to cultivate a 
certain number of trees,'' and this resolution was agreed to. 7' 
On February 20, 1872, Senator Hitchcock of Nebraska intro-
duced a bill, ''To encourage the growth of timber on western 
prairies. " 75 This bill as introduced, required that 120 acres of 
each 160 acres should be kept timbered for five years. It was 
favored by the Commissioner of the Land Office, Willis Drum-
mond, who, however thought the amount of timber required 
was too great, so this was reduced to 40 acres, while the time 
was lengthened to ten years. As finally passed, 76 this act pro-
vided that persons planting and maintaining in a healthy condi-
tion 40 acres of timber on any quarter section of land might 
receive a patent for the same. Homestead settlers also might 
receive patents if at the end of three years they had for two 
years kept timber growing on one-sixteenth of their claims. 
A real conservation purpose is indicated by the debates on 
this bill, and also by the vote in the House, but the law had been 
in effect only a short time when certain defects were recog-
nized.77 First of all, it required that the trees be planted the 
first year, the same year the ground was broken. Furthermore 
the entire 40 acres must be planted the first year, an initial out-
lay too great for a poor man. Less objectionable was the fact 
that it did not permit the entry of less than 160 acres. The 
law had been in force less than a year before efforts at amend-
ment were made by the author of the original bill, Senator 
Hitchcock, and by Representative Dunnel, the stalwart defender 
of timber culture at all times. 78 Amendment was accomplished 
the next year, covering the defects above noted. 78 
Even as amended, the Timber Culture Act failed to produce 
the results which had been hoped for. It was found impossible 
to stimulate 'tree growth by any such means, and settlers who had 
entered claims under the act were unable to comply with the 
conditions prescribed. Relief acts of various kinds were passed. 
In 1876 an act provided that the planting of seeds, nuts or cut-
HCong. Globe ; Dee. 12, 1871, 68. 
ns. 680; Cong. Globe; Feb. 20, 1872, 1129. 
"Stat. 17: 606. It may be noted that several years later Ontario, following the 
recommendation of the American Forestry Congreso at Montreal, also passed a law 
to encourage the planting of forest trees, and voted money for the pnrpoae. (Pro. 
ceedingo, Am. Forestry Congreos, 1882, 29.) 
"Cong. Globe; June 10, 1872, 4468, 4464.: H. Rept. 66; 4.1 Cong. 1 Seea. 
TSCong. Rec. ; Dec. 10, 1873, 122: Dec. 16, 1873, 207. 
'"Stat. 18: 21. 
62 THE AMES FORESTER 
tings should be deemed compliance with the act, and in 1878, 
the entire measure was overhauled in detail, 80 the chief amend-
ment being a reduction in the amount of timber required from 
40 to 10 acres-a considerable reduction from the 120 acres re-
quired by the bill as originally introduced. 
The Timber Culture Act w~ predestined to failure, however. 
The law was intended for the prairie, or so-called semi-arid 
region and most of the entries were made there ; yet, in many 
of these sections successful tree planting was not to be expected 
of settlers who came from the humid regions of Iowa or Illinois, 
or farther east, or even from Europe. These settlers had no 
knowledge whatever of the climate or soil or of the kinds of 
trees adapted to the region; were generally ignorant of practical 
arboriculture and poor in purse. The law was a fraud on the 
Government, and even sometimes on the settler, for no doubt 
some took up land in the belief that it must be good since the 
Government considered that it would grow trees. A far greater 
number, of course, purposely used the law for the fradulent 
acquistion of land; and finally in 1891 it was repealed.81 
In connection with conservation measures we may note that 
even during the seventies, there appears a suggestion of the na-
tional forests of later years, in a bill introduced in 1876 by 
Representative Fort of Illinois; ''For the preservation of the 
forests of the national domain adjacent to the sources of the 
navigable rivers and others streams of the United States. " 82 
Nothing was done with the bill, and it indicates no special inter-
est in the matter, even on the part of Fort himself, who intro-
duced it ''by request,'' but it was a precedent and shows that 
the idea of forest reserves had been conceived. 
It is now clear that Congress had, in the period ending with 
1878, taken some important steps in favor of conservation. The 
policy of annual appropriations to protect timber had been in-
augurated, and in 1878 the appropriation greatly increased; 
while in 1876, a direct appropriation had been made for forestry 
investigations; and the creation of forests on the prairies had at 
least been in good faith attempted. Finally, the policy of forest 
reserves had been suggested. 
••stat. 19: 64, 20: ns. 
OlThe Nation, Sept. 18, 1883, 220; Donaldson, Publie Domain, 601 ; Rept. Seerriary 
of Interior, 1886, 203. 
ua. R. 2076; 44 Con&". 1 Sees. 
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LEGISLATION UNFAVORABLE TO CONSERVATION, THOUGH 
NOT APPLYING SPECIFICALLY TO TIMBER LANDS 
There was not, however, an unbroken advance, and while in 
the above we see the germs of future development along lines of 
forest conservation, during the same time other factors of a differ-
ent variety appeared, factors whose pernicious influence can 
only now be fully appreciated. 
In the :first place, certain acts had been passed, not directly 
relating to timber lands, yet of great importance in promoting 
forest destruction. Of these one of the most important was the 
Swamp-land Act of 1850, granting swamp lands to the various 
states, on condition that the states would drain and reclaim 
them. 83 This act with subsequent enactments, was the means of 
divesting the United States of over 63,000,000 acres of land, 
largely timber land. Florida received over 20,000,000 acres 
under this act-over half the entire area of the state ; Michigan 
received over 5,600,000 acres; and Minnesota over 4,000,000 
acres.8 ' 
The immense swamp-land grants were secured largely by 
fraud, for the advantage of private individuals having political 
influence with the officials of the various states. Some of the 
states hired agents to make surveys, giving them as much as 
50 per cent of the land they could secure from the Federal Gov-
ernment. A great deal of the land was not really swamp land 
and never needed drainage. Thus, of Florida's vast grant the 
main portion was not in the southern part of the peninsula, 
where the lands were in fact swamp. Instances were even found 
in which swamp land claims and desert land claims appeared 
side by side. 85 
Almost none of the swamp land granted to the states was ever 
reclaimed, and most of it was soon improvidently disposed of 
and taken up by private holders. Thus Florida disposed of 
4,000,000 acres of her swamp land in one sale, at twenty-five 
cents an acre. In all, about 16,000,000 acres of the Florida grant 
were taken up by railroad, canal and drainage companies. 
Michigan offered her timbered swamp lands for sale in unlim-
••stat. 9 : 620. • 
a• Rept. Publie Lands Comm .•. 1906, 156. Lumber Industry ; I, 258, 254 ; II, 206-286. 
••Reports, Secretary of Interior; 1885, 198, 199; 1886, 38, 89; 1888, XXIII: Report 
Land Offtee; 1899, 29; 1890, XIV. Proceedings of Soe. of Am. Foresters, Nov 1906 
Donaldson, The Public Domain, 220, 221. •• • 
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ited quantities, at $1.25 per acre, and granted much of the land 
which remained unsold to railroad, canal, wagon-road and drain-
age companies. Nearly 900,000 acres in the Upper Peninsula 
found its way into the hands of one company-the Cleveland 
Cliffs Iron Company; and most of the rest was taken up by other 
large companies. Very little reclamation was ever accomplished, 
and railroad and canal construction was often only ''colorable,'' 
the grants being secured, not by bona fide fulfillment of the 
terms of the grant, but fraudulently, through control of the 
state legislatures. 86 
All grants to the states operated in much the same way, and 
under the various grants for education, internal improvements, 
etc., nearly 100,000,000 acres, some of it timber land, fo~d its 
way into the hands of private owners and beyond the reach of 
conservation measures.87 Some of the states sold direct to lum-
bermen without limitation as to amount. Others allowed entries 
cnly in limited amounts to persons alleging intent to settle 'l.nd 
taking oath that they had made no agreement to transfer the land 
to others. Yet even in such states, either by the looseness of 
the laws or by violation of them, large holdings were built up 
from state lands. 88 
Agricultural college scrip was often sold outright in large 
blocks. One company claimed to have bought over 3,000,000 
acres of the scrip issued to Kentucky, Indiana, Maryland, North 
Carolina, New Hampshire, Massachusetts, Ohio and Pennsyl-
vania-two-fifths of the entire amount of such scrip granted 
to these states. 
Some of the general land laws of the Federal Government 
proved quite as iniquitous as the grants to the states. The 
Pre-emption law and the commutation clause of the Homestead 
••Lumber Ind1111try; I, 244, citations in footnotes ; II, 198-207, 223-236. 
••In at least one state, there seems to have been a lack of good faith in the 
selection of some of these educational grants. California th1111 selected approximately 
.&0,000 acres of school indemnity lands for which no valid bases were assigned, and 
as late as 1908 had failed to adjust the matter properly. (Rept. Land Office, 1908, 16.) 
••In California one holder, Thomas B. Walker of Minneapolis, in later years ac-
quired 100,000 acres of state lands, while three other holders together secured 66,000 
acres. In Idaho the Potlatch Lumber Company acquired the timber right on over 
77,000 acres of state lands. In Oregon two large timber holdings were later found to 
consist almost entirely of state school lands in sections 16 and 36. A few of the 
states, it should be said, displayed oome traces of honesty and wisdom in dealing with 
their lands. Thus Minnesota retained nearly one-third of her total grant of 8,160,000 
and from the sale of part of the other two-thirds, and from timber and ore leases, 
the atate finally received about $27,000,000 ; while the mineral riJrhts on the ore 
lands retained will, it is estimated, ultimately bring the state over $180,000,000. The 
state of Washington still retains from its grants a very large body of valuable timber 
lands, and Montana and Idaho hold smaller mounts. (Lumber Industry ; I, 262-265 ; 
II, 93, 125, 214.) 
t 
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Act were both used a great deal by timber men and in 1877 the 
Desert-land Law gave one other means of stealing timber.u 
Pre-emption rights had been recognized in certain cases even 
as early as 1799, but the general Pre-emption Act dates from 
1841.90 Originally this system, by allowing title to go to actual 
settlers, had put a premium on home making; but when the 
Homestead Act was passed in 1862 there was no further need for 
the Pre-emption Law and since under its provisions no per-
manent residence was required, it was used extensively by 
timbermen and others to gain title to large tracts of land. Mil-
lions of acres were taken up fradulently under this act. Gangs 
of men were often employed to make entries, a certain fee being 
paid for each fraudulent entry. In the redwood district of 
California large areas of immensely valuable timber lands were 
acquired under this act, and under the Homestead Act, the sole 
improvements consisting of huts or kennels totally unfit for 
human habitation.91 The head of a large lumber company at 
Duluth, Minnesota, once stated that he, with his associates, 
had acquired thousands of acres of pine lands under the Pre-
emption Act by simply filing names of persons found in the St. 
Paul and Chicago directories. This man had a standing agree-
ment with the local land officers whereby they were to permit 
such entries for a consideration of $25 per claim.u 
In recognition of the fact that misfortune or change of cir-
cumstances might befall a settler, Congress provided by a clause 
in the Homestead Act that any claimant after six months' resi-
dence and cultivation might "commute" his entry; that is, 
purchase the land at $1.25 per acre instead of getting it free 
at the end of five years of residence and cultivation. There was 
no such thing as a separate and distinct law allowing entry with 
intent to commute. The applicant had to swear that he was 
taking the land in good faith, for the purpose of making a home, 
but the commutation clause allowed him to buy the land if his 
original plans should change. 
Like the Pre-Emption Act, the commutation clause of the 
Homestead Act was often, perhaps generally, used fraudulently. 
A total of over 35,000,000 acres was acquired by commutation, 
ustat. 19 : 877. 
••stat. I : 728 ; V : 468. 
OlDonaldson, Public Domain, 648. 
"Lumber Indmtry, I, 260, 261. 
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the Government receiving propably $70,000,000 for lands worth 
over $350,000,000, and the profit of nearly $300,000,000 going 
largely to perjured entrymen and their employes. Chief of the 
Field Service, H. H. Schwartz, said of the operation of the act: 
"It has been my experience and observation in ten years of field 
service that the commutation homestead is almost universally 
an entry initiated with a full intent never to make the land a 
home. Actual inspection of hundreds of commuted homesteads 
shows that not one in a hundred is ever occupied as a home 
after commutation. They become part of some large timber 
holding or parcel of a cattle or sheep ranch. ' ' In the vicinity 
of Duluth, Minnesota, it was at one time a common practice for 
persons desiring to commute to take an ordinary dry-goods box, 
make it resemble a small house with doors, windows and a 
shingle roof. This box would be 14x16 inches, or larger, and 
would be taken by the entryman to his claim. On date of com-
mutation proof, he would appear at the local office, swear that 
he had upon his claim a good board house, 14x16, with shingled 
roof, doors, windows, etc. The proof on its face would appear 
excellent, and was readily passed by the local officers. Thus in 
a variety qf ways the commutation clause was used in the 
fraudulent acquisition of lands, often valuable timber lands; 
indeed it was more important in its effect upon the public timber 
than many of the later laws applying specifically to timber 
land.93 
Less important than the Pre-emption Act and the commutation 
clause, in promoting the alienation of timber land and the 
destruction of public timber, was the Desert-land Act of 1877, 
yet it must be mentioned here because it was sometimes used by 
timbermen. The process under this act was to make entry, with 
no intention of acquiring title, strip the land of its timber, and 
move on to other fields.9• 
Another factor of considerable influence upon the public tim-
ber land was the system of land bounties for military service. 
Under various acts warrants were issued for a· total of over 
61,000,000 acres of land. By the provisions of the earlier acts 
the warrants were unassignable ; but in 1852 Congress passed an 
••Rept. Nat'l. Conservation Comm., III, 391 : Lumber Industry, I , 269-263: Donald-
son, Public Domain, 640, 682, 1220; Conservation, Nov. '08, 679-684. 
••Rept. Land Office, 1881. 877. 
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act making them assignable, and warrants for nearly 35,000,000 
acres were issued after this. These warrants were bought up in 
large quantities by speculators, and in this way large tracts of 
land, some of it timber land, were taken up by private holders.g5 
Public sale was from the earliest times a common method of 
land disposal, and in the period of nearly a century during 
which sale was permitted, considerable areas were taken up, par-
ticularly in the South. Since there was no limit to the amount 
of land which could be acquired under the laws for public sale 
and private entry, those laws were used a great deal by timber-
men wherever timber land was obtainable under their pro-
visions. 96 f 
In some of the southern states timber lands were for a while 
very effectually locked up from sale, if not from theft. At the 
close of the Civil War, in order to preserve homesteaps for the 
negro freedmen Congress had passed a law providing that in 
Alabama, Mississippi, Louisiana, Arkansas and Florida, land 
should be disposed of only under the provisions of the Home-
stead Act.97 This l&w affected much of the finest timber land in 
the coutnry, and of course such a provision could not long with-
stand the demands of the timbermen. In 1871 Representative 
Boles of Arkansas tried to secure the revocation of the Act of 
1866, but failed. 98 In 1875 Senator Clayton of the same state 
made a similar attempt.99 Senator Jones of Florida, Bogy of 
Missouri, and Alcorn of Mississippi helped push the bill through, 
although Edmunds of Vermont secured an amendment providing 
that the lands should not be open to private entry until they 
had first been offered at public sale. With this amendment the 
measure passed.100 The Senate vote on the final passage shows 
that the opposition to the measure came largely from the eastern 
states, while not a conservation vote came from any of the states 
to which the bill applied. In passing this bill Congress opened 
up vast tracts of rich yellow pine forests of the South, and 
during the latter eighties these lands were rapidly taken up 
by timbermen. 
••Lumber Industry, I, 258. 
••Ibid.; I, 186, 266-258; II, 147-149, 197, 218, 214. 
07Stat. 14: 67. 
••Cong. Globe, Feb. 11, 1871, 1167. 
••cong. Rec.; Dec. 8, 1875, 185. 
lOOStat. 19: 78. This bill is said to have become a law through the inaction of the 
President instead of by hie signature. 
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While the history of the railroad land grants is too vast and 
complicated a matter for such a treatise as this, some account 
must be given, for the railroad land grants were by far the most 
important factor in producing the remarkable concentration of 
timber ownership 'Yhich has recently come to be regarded as so 
serious a problem. 
The era of Federal land grants for railroads covered the 
period from 1850 to 1871, and during that time the Government 
granted a total of 190,000,000 acres of land for the encourage-
ment of railroad construction-an area greater than that of 
France, England, Scotland and Wales; greater than the states 
of Ohio, Indiana, Illinois and Michigan combined; greater than 
the New England and North Atlantic states, with Maryland, 
Virginia, West Virginia and Ohio thrown in; an empire, enough 
to provide every family living in the United States in 1870 with 
a twenty-acre farm. 
These enormous figures cover only Federal land grants to 
railroads. They do not include Federal grants of about 9,000,000 
for wagon roads, canals and river improvements; nor the grants 
made by the state of Texas, amounting to over 33,000,000 acres; 
nor do they include the millions of acres given to railroads, 
wagon roads and canal companies by the individual states. 
It is true that much of the land granted was in non-timbered 
regions, but many of the grants traversed important timbered 
regions. The Northern Pacific grant crossed the timber belt of 
western Montana, northern Idaho and northeastern Washington, 
and also the great Pacific coast fir belt in western Washington. 
The grants later controlled by the South.ern Pacific swept 
through the Pacofic coast fir and pine belts from Portland south-
ward to Sacramenjjp. The Atlantic and Pacific grant in north-
ern Arizona and New Mexico included considerable areas of 
western pine; and the Union Pacific had smaller timbered areas 
in Wyoming, Colorado and Utah. The grants in Michigan from 
about the forty-third parallel northward were in the white pine 
belt. So also were many of the grants in Wisconsin, and in the 
northern and northeastern part of Minnesota--covering per-
haps a third of the granted area of that state. In the southern 
yellow pine belt were all the grants in Louisiana, Mississippi and 
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Florida · and most of those in Arkansas and Alabama. A few 
of the grants were in hardwood regions.101 
The importance of the railway grants as a means of timber 
land alienation was augmented by the passage of the Indemnity 
Act of 187 4, which provided that if the land included in a railway 
grant was found in the possession of settlers the railroad might 
select other lands in lieu of it. 102 This was an equitable and 
innocent enough provision apparently, but it enabled some of 
the railroads to acquire more valuable timber lands than their 
grants really entitled them to. 
UNFAVORABLE LEGISLATION APPLYING SPECIFICALLY TO 
TIMBER 
The various measures above discussed did not apply specifically 
to timber lands. Of legislation applying specifically to timber 
lands, and injurious thereto, perhaps the earliest example was 
the grant of materials, including timber on the public domain, 
for purposes of railroad construction. In 1822 Illinois was• 
granted the right to use materials for the construction of a 
canal, 103 and in 1835 a railroad from Tallahassee to Saint Marks, 
Florida, was given materials for 100 yards on each side of the 
track.10• In 1838 another Florida railroad was given materials 
within 20 rods of the track,m while a general right-of-way act, 
in 1852, gave to any railroad chartered within ten years, ma-
terials without any distance destriction/00 and an act in 1872, 
granting a right of way to the Denver and Rio Grande, gave 
materials for construction and repair.101 Here we can see in-
creasing Congressional generosity. Several acts in 1873, 1874 
and 1875 gave materials for construction, and in 1875 that 
privilege was made general.108 
It is true that in some cases this generosity was perhaps wise, 
but great abuses arose and a great deal of public timber was 
destroyed under cover of these provisions. 
•••See LumbeT Industry, I, Ch. VI. 
1o•stat. 18: 194. 
108Stat • . 8: 659. 
l O'Stat. 4: 778. 
•••stat. 5 : 25s. 
•••stat. 10: 28. 
•••stat. 17: 339. 
•••stat. 18: 482. 
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THE FREE TIMBER AND TIMBER AND STONE ACTS 
The year 1878 marks the passage of two acts of great impor-
tance in promoting the destruction of timber; the Free Timber 
Act and the Timber and Stone Act. In order to understand 
the passage of these acts, however,· it will be necessary to note 
briefly the status of the public land laws as they related to 
timber. 
Previous to the year 1878 no distinction was made between 
timber lands and other lands, so that timber lands could be 
acquired from the Government in several different ways ; by 
public sale, by private sale, under the Homestead Law, under 
the Pre-emption Law, and by the use of military bounty war-
rants or some of the other forms of land scrip. 
Public sale, as above pointed out, had been one of the earliest 
methods of land disposal, but after the adoption of the Home-
stead Law in 1862 public sale was not favored and at this time 
very little land had been offered for sale ; except in the South-
in Alabama, Arkansas, Florida, Louisiana and Mississippi, where 
all of the surveyed public lands were offered under the act of 
1876. 
No land could be entered at private sale unless it had first 
been offered at public sale, so that about the only lands available 
at private sale were in the southern states.110 
The Homestead and Pre-emption laws had been devised for 
agricultural lands, not for timber lands, and the acquisition of 
timber lands under their provisions was often fraudulent-in-
deed the acquisition of much of the timber land in the West was 
necessarily fraudulent, since it was not fit for agriculture when 
cleared. 
There was always a considerable amount of land scrip of 
various kinds, which could be used in acquiring title to public 
lands, but much of this was of course in the hands of speculators 
and so was obtainable generally only upon the payment of a 
speculative price. In securing land in this way it was necessary 
also to hunt out the holders of the scrip, and this was a some-
what petty business. Furthermore some of this scrip, as for 
110Somewhat later than this considerable land seems to have been oftered at public 
sale in various parts of the country, and in some sections, as for instance, the Upper 
Peninsula of Michigan, large tracts were taken up by timber-men at public and private 
sale. (Rept. Public Lands Comm., 1905, 199 et seq. : Lumber Industry ; I , 185, 256-
258; ll, 147-149, 197, 213, 214: Donaldson, Public Domain, 206, 207, 415, 1159. ) 
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instance the military bounty warrants, was available for loca-
tion only upon public land which was subject to private cash 
entry, and for this reason was of no value in many sections of 
the country.111 
Thus there was in 1878 no general legal and honest way of 
acquiring public timber lands, or of the timber itself, in many 
parts of the United States, and when appropriations for the 
suppression of timber depredations became available, and under 
Carl Schurz the administration began a policy of law enforce-
ment sufficiently vigorous to discourage timber stealing, those 
wanting timber sought other means of acquiring it. The r~sult 
was the passage of the Free Timber Act and the Timber and 
Stone Act. 'fhe former provided free timber for settlers and 
the latter provided for sale of the lands. 
As long as the law against timber cutting was not enforced, 
there had been no need for a free timber law, but when a policy 
of law enforcement was inaugurated, the response of the West 
was fairly prompt. As early as 1869, Representative Johnson 
of California had introduced a bill for the relief of persons 
taking timber from the public lands, 112 but the bill made no 
headway and Congress gave little evidence of interest in the 
matter for several years. In 1876 and in 1878 Chaffee of Colo-
rado introduced bills into the Senate ; ''Authorizing citizens 
of Colorado, Nevada and the Territories to fell and remove timber 
on the public domain for mining and domestic purposes,' '113 and 
in the latter year, by the help of Senator Sargent of California, 
got one of his measures through the Senate without difficulty. 
In the House, Patterson of Colorado, Page of California and 
Maginnis of Montana pushed the bill through, although not 
until Fort of Illinois compelled them to agree to an amend-
ment giving the Secretary of the Interior control over the li-
censes to cut timber.114 As thus amended, Chaffee's bill became 
a law on June 3, 1878.115 
Before this bill reached the House, however, a provision had 
been enacted as a rider to a special appropriation bill, which 
111Donaldson, Public Domain; 223, 232-237, 289, 290, 959, 950, 1276 : Lumber 
Industry, I, 258. 
112H. R. 563 ; 41 Cong. 2 Sesa. 
110 S. 1078; 44 Cong. 2 Sees., Cong. Rec.; Oct. 17, 1877, 77. 
u •cong. Rec. ; May 9, 1878, 3328. 
115Stat. 20 : 88. Some time before this bill was signed, Representative Wren of 
Nevada introduced a similar bill into the House, but it received no attention. (Cong. 
Rec. ; Mar. 11, 1878, 1646.) 
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accomplished, in the territories of the United States, practically 
the same thing, for one year. To the cla,use appropriating $7,000 
for investigating land entries a proviso was attached, that where 
timber lands were not surveyed and offered for public sale, none 
of the money appropriated shpuld be used to collect a charge for 
timber cut for the use of actual settlers.118 Much of the land 
had not been surveyed, and very little had been offered for sale, 
so that the appropriation made for timber protection was thus 
very closely circumscribed in its use. The effect of the proviso 
was clinched by another provision, that all moneys collected for 
depredations should be covered into the treasury like Qther 
public land receipts. Money thus collected from the sale of 
stolen timber had long been a fund for the prosecution of tres-
passers. 
It should be stated that there was considerable justice behind 
the demand of the western states for free timber. In many 
parts of the West there were apparently inexhaustible forests, 
some of the timber ripe or rotting; and with no apparent pros-
pect that the Government would soon make any use of it, there 
seemed to be little justice in denying the miners and settlers the 
use of some of the timber. 
Had there been a law permitting the sale of timber on the 
public lands by means of a system of licenses, such as had been 
provided for in Canada over fifty years before, 117 there would 
have been no real need for legislation at this time, but no such 
policy had ever received serious consideration in political cir-
cles in the United States, and when Congress acted, it produced 
on the same day, June 3, 1878, the Free Timber Act just de-
scribed, and the Timber and Stone Act, the latter of which 
launched the United States definitely upon the policy of turning 
over timber lands to private ownership. 
Considering public sentiment, and even scientific opinion, as 
it was in 1878 and previously, it is not surprising that Congress 
should have provided for the sale of timber lands. It seems 
strange rather, that the law was not passed sooner, for the policy 
of · sale had been recommended by almost all writers on the 
subject. In 1870 R. W. Raymond, Commissioner of Mining and 
Statistics, in his complaint regarding timber depredations, said: 
I lGStat. 20: 46. 
117fiough, I, 518. 
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"The entire standing army of the United States could not en-
"force the regulations. The remedy is to sell the lands.' '118 In 
1874 the Commissioner of the Land Office, J. M. Edmunds, said 
in his annual report : ''These lands should be quickly disposed 
of to prevent the depredations now going on,' 1119-and in this 
recommendation Secretary of the Interior Delano concurred. 
In his report of 1878, Commissioner Edmunds again urged sale, 
and his successor, J. N. Williamson, seemed to favor the same 
policy in 1876, although in 1878 he expressed a different view.120 
Even the committee of the Association for the Advancement of 
Science appointed in 1873 reported : ''We do not recommend 
the undertaking of this industry by the Government,' '121 al-
though they added qualifications that could fairly be inter-
preted to favor a system of national forests. F. B. Hough, of 
that Society, in his first report on forestry in 1877, also said 
that our Government could not undertake the management of 
forests, because the officers would be politicians instead of for-
esters. Of course if the Government could not manage the 
forests it must sell, yet Hough spoke favorably of the Canadian 
system of retaining the land and selling stumpage.122 Secretary 
Schurz was always in favor of Government reservation of tim-
ber lands, but he said little about it, perhaps realizing that there 
was no possibility of such a policy being adopted.123 
It is not really surprising that in the seventies, sale should 
have seemed the only practicable policy in dealing with timber 
land. The public domain covered an immense area of over a 
billion and a quarter acres, more than a billion acres of it 
unsurveyed.m No surveys having been made, there is no record 
of the amount of timber land included in this total, but the fact 
that about 150,000,000 acres of forest reserves were later carved 
out; after private individuals had taken the best lands, indicates 
that there was a vast area of timber land at that time. The 
wisdom of Government management of such an enterprise might 
well have been questioned, especially since Congress had never 
evinced a capacity to deal efficiently and intelligently with the 
usa Ex. Doe. 207 ; 41 Cong. 1 Sees., 241. 
u•Rept. Land Offl.ce, 1874, 6. 
U 0Rept. Land Office, 1876, 7; Rept. See. of Int. 1878, XV. 
1unept. Committee of Aaaoe. for Adv. of Science, 40. 
•nHough, I, 194. 
1 URept. See. of Int. 1877, XVI, XIX. 
u•Rept. See. of Int. 1878, 6. 
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lands, while various scandalous exposures since the Civil War 
had shown a low standard of political morality which promised 
little for Federal management of anything. With public opinion 
almost everywhere favoring the policy of sale, and only a few 
doubtful voices opposing, a law to carry out that policy was 
inevitable. 
As early as 1865 Senator Conness of California introducted a 
bill for the sale of timber lands in that state, but the Committee 
on Public Lands asked to be discharged from its considera-
tion.126 In 1871 Delegate Garfield of Washington and Repre-
sentative Sargent of California introduced bills for the sale of 
timber lands in the coast states, and one of these measures 
passed the House, 126 as did also a bill introduced by Slater of 
Oregon, proposing to give settlers the right to buy 40 acres of 
timbered land for each 160 acres of untimbered land occupied 
by the applicant.127 Several timber sale bills appeared in the 
next few years, most of them fathered by western men-Repre-
sentatives Page and Pacheco of California, 128 Maginnis of Mon-
tana, 129 and Patterson of Colorado.130 Measures were also intro-
duced, however, by Dunnel and Averill of Minnesota,131 and even 
by men from farther east-Representative Salyer of Ohio1 82 and 
Senators Boutwell of Massachusetts and Kelley of Pennsyl-
vania .. 133 
Some of these bills provided sale at appraised value, or at a 
fixed minimum, and in the debates on Senator Kelley's measure 
an amendement was offered providing a fixed minimum price ; 
but this amendment was defeated in the Senate by a vote of 
36 to 9-its meager support coming mainly from the eastern 
states.1 3• 
As already stated, Sargent's bill of 1871, and Slater's meas-
ure of the following year passed the House of Representatives. 
Two years later the bill originally introduced by Page of Cali-
fornia, providing salP- at $2.50 per acre, also passed th~ House 
· 
12•S. 379; 38 Cong. 2 Sess., Cong. Globe; Feb. 16. 1865, 811. 
u•H. R. 2930, H. R. 3005; 41 Cong. 3 Sees.: H. R. 274; 42 Cong. 1 Sess.; Cong. 
Globe; Feb. 11, 1871, 1158. 
127H. R. 3101 ; 42 Cong. 3 Sess. 
12BH. R. 410; 48 Cong. 1 Seas., H. R. 1154; 46 Cong. 1 Seas. 
129H. R. 660; 44 Cong. 1 Seas., H. R. 797 ; 45 Cong, 1 SESs., H. R. 2658; 45 
Cong. 2 Sess. 
UOH. R. 8981 ; 45 Cong. 2 Sess. 
111H. R. 823; 44 Cong. 2 Sess., H. R. 4430 ; 43 Cong. 2 Seoe. 
>••H. R. 1191; 44 Cong. 1 Sess. 
uas. 471 ; 43 Cong. 1 Sees., S. 6; 44 Cong. 1 Sess. 
u•cong. Rec. ; Feb. 16, 1876, 1101 ; Feb. 21, 1187. 
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without opposition ;13fi and in 1878 a bill was introduced by 
Sargent, providing for sale in California, Oregon, Washington 
and Nevada. This act was intended as a supplement to the Free 
Timber Act, which did not apply to the Coast states-California 
having been omitted from the provisions of the latter act at the 
request of Sargent himself ; and it passed both houses with 
scarcely an opposing voice. 1 36 
CONCLUSION 
Thus it appears that at the end of the year 1878 most of the 
factors which were to determine the fate of our American forests 
were already at work. Some steps had been taken in the d·r~c­
tion of conservation. A few private individuals, Government 
officials, associations and societies bad evinced considerable inter-
est in the matter. Some of the states had taken a few wobbly 
steps in the direction of forest protection and forest planting; 
while the Federal Government bad appropriated funds for pro-
tection and investigation and had made an unsuccessful attempt 
at timber culture. These factors must not be given too much 
emphasis, however. Conservation sentiment, although destined 
to grow in influence within the next few decades, had as yet 
acquired little momentum ; and in 1878 it seemed to be devel-
oping power less rapidly than the anti-conservation spirit which 
had risen to meet it. State action had been generally ineffective, 
Federal efforts vacillating and often futile, and all tree plant-
ing worse than a failure. 
Forces unfavorable to conservation had on the other hand 
attained formidable power. Swamp land grants, grants for 
education, military bounties, and the whole hydra-headed sys-
tem of grants and concessions to the railroa(ls had provided 
means for the alienation of several hundred million acres of 
land-some of it timber land. The Pre-emption, Commutation 
Homestead, Desert Land, Public Sale and Private Entry · Jaws 
were available to timbermen for the acquisition of remaining 
tracts ; and there was no reason to expect that any of these 
laws would soon be repealed. The Free Timber and Timber 
and Stone acts completed the category of iniquitous statutes. 
The manner in which these various factors operated to accom-
180Cong. Ree. ; Feb. 22, 1876, 1697. 
130Cong. Rec. ; Apr. 18, 1878, 2640; Apr. 25, 1878, 2842; May 11, 1878, 8887, 8888. 
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plish the destruction or alienation of most of the valuable public 
timber during the following year; and the manner in which the 
conservation -forces finally saved to the American public a 
frazzled remnant of their original magnificent heritage, will con-
stitute the subject matter of a future monograph. 
Future Forestry in Iowa 
G. B. MacDONALD 
Professor of Forestry, Iowa State College 
Unlike most of the states, Iowa has a relatively small area 
of non-agricultural land, in fact, about ninety per cent of the 
State is adapted to the production of annual crops. For this 
reason, if for no other, state or national forests will not be of 
large extent. The areas which might best be used for timber 
production are in relatively small units and far separated, mak-
ing their administration under national or state supervision more 
difficult than in those states where considerable areas in one 
locality are suitable only for tree growth. 
The fact that Iowa is more highly favored than her sister 
states in having the highest percentage of soils of agricultural 
value, should tend to stimulate better forestry on her timber 
areas rather than to create a spirit of indfference toward them. 
In some localities of the State we are led to believe that the 
very prosperity of the land holder has created an attitude of 
indifference toward the less productive areas. Numerous ex-
amples may be found where the lands which are turned with 
the plow are handled in such a manner as to squeeze the last 
cent from the soil, while adjoining areas, suitable for timber 
production only, and capable of producing substantial returns, 
are entirely disregarded. In brief, many land owners are carry-
ing at a loss areas which might be made productive if given a 
little attention. 
Iowa's forestry problems are quite different from those of the 
mountainous states. It is probable that provision may be made 
in the future for both state and county forests of relatively 
small area, but these features, although of great value, are not 
of the first importance. The State is concerned more in the 
connection which forestry has to the individual land owner. 
Every farmer in Iowa should be concerned in the windbreak, 
shelterbelt, or woodlot. 
There is another phase of forestry which has as its purpose 
the better utilization of forest products which involves the using 
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of cheaper or inferior woods for various purposes after treatment 
with preservatives. Good forestry may be practiced just as 
effectively through conservative use as through scientific pro-
duction of forest products. 
MEASURES STIMULATING FORESTRY 
Iowa has probably taken advantage of the legislative acts 
encouraging tree planting as much as any other state. It is 
estimated that the State now has about 210,100 acres in planted 
timber, a large portion of which was set out in the early days. 
The early . plantings consisted mostly in the short-lived trees-
willow, cottonwood and soft maple. These woodlots have given 
good returns not only from the wood produced but by the pro-
tection afforded the home buildings, orchards, annual crops and 
feed lots. 
A later attempt to encourage timber planting came in 1907 
when a tax exemption bill was passed. This act, in substance, 
provided for the taxation of woodlots of not less than two acres 
on an assessed valuation of one dollar per acre, provided the 
land was stocked with a certain number of trees of specified 
species and provided further that all live stock was excluded 
from the woodlot. 
Tlie State Horticultural Society has been a factor in stimu-
lating activities in forestry, especially those phases relating to 
the farm. Later, the Iowa Park and Forestry Association (now 
the Iowa Forestry and Conservation Association) in conjunction 
with the Horticultural Society has been a means of disseminating 
information regarding the planting and care of woodlots. Some 
work, also, has been done by the educational institutions of the 
State in meeting the forestry problems. 
THE WINDBREAK IN IOWA 
We sometimes wonder if the early settlers in Iowa planted 
the rows of cottonwoods, willows and maples merely because 
they had nothing better to do. Observations will show that 
these pioneers had a definite object in view-that of protecting 
. their crops, buildings and stock against the drying winds of 
summer and the cold win..ds of winter. We find numerous in-
stances of a later generation cutting down the windbreaks for 
the avowed reason that they sap or shade the soil too much and 
A dense windbreak of arborvitae and Norway spruce. The area has never been 
pastured and the trees have not been damaged by the intrusion of live stock. 
Ames forestry students setting out a commercial plantat ion of coniferous trees on 
sandy waste land adjoining the Mississippi River. The bluff lands in the distance 
should also be used more efficiently for the production of forest trees. 
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consequently decrease the producing capacity of the soil. In-
variably the man who cuts down the windbreak sees only the 
decreased crop production in the immediate vicinity of the row 
of trees-and has never gone to the trouble to measure the in-
creased production which is affected, often to a distance of 
forty rods to the leaward of the windbreak. His assumption that 
he is being injured rather than benefitted by the windbreak is 
generally erroneous. 
Observations by the government, states and educational insti-
tutions have shown without question that windbreaks of the 
right tree species, when properly placed, are effective in conserv-
ing soil moisture during the growing season, by checking the 
velocity of the wind near the ground surface. Actual crop 
measurements have demonstrated that the saving in soil mois-
ture is directly translatable into increased crop production and 
thus into cash. 
The windbreak for crop protection is one phase of forestry in 
which the farmer should be most interested. With the rapid 
increase in land values, crop production should be greatly in-
creased not only through better seed selection and improved 
methods of cultivation, but also through the efficient use of the 
windbreak. Instead of a decrease in the number of windbreaks 
in the future, Iowa's farms will show a decided increase in this 
protective feature, which will be in keeping with the spirit of a 
more conservative use of the soils of the State. 
THE PLANTED WOODLOT AND SHELTERBELT 
The larger part of the acreage in planted timber in Iowa is 
in the form of small groves varying in extent from one-half an 
acre to three acres. In nearly all cases the woodlot and shelter-
belt are combined. The groves, almost without exception, have 
been placed in such a manner as to give good protection in the 
winter against the cold, northerly winds. In this way the farm-
stead has been made more habitable both for man and beast. 
The early shelterbelts were rightly planted to fast growing 
trees in most cases for the purpose of securing quick protection. 1 : 
Some, however, looking farther into the future either planted 
longer lived species or at least supplemented the short lived 
plantings with longer lived trees. The idea of having the shel-
terbelt serve also for the production of fence posts, poles, fire 
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wood, etc., was of secondary importance to the farmer. Some of 
these original groves, after thirty to forty years' growth, have 
been harvested and have surprised the owners in the money re-
turns produced. The yield in lumber, fuel and posts was inci-
dental inasmuch as the woodlot had served its purpose for 
protection. Cottonwood windbreaks and woodlots have given 
especially good returns when sawed into lumber. Numerous 
instances are on r ecord of farmers building a large part of their 
farm buildings from timber planted by their own hands. 
Another feature of the woodlot and shelterbelt which cannot 
justly be disregarded is its aesthetic value. 'fhe farmers of 
Iowa today are modernizing their homes and making them more 
attractive. The independent farmer of the present time will not 
be required to live as the pioneers did, amid none of the con-
veniences of modern life, but will have a home which at least 
approaches in convenience those of the towns and cities. If one 
addition more than another adds attractiveness to the prairie 
farmstead-it is the timber which surrounds the home grounds. 
The aesthetic value is not imaginary-it is a real value. A 
prospective purchaser of a farm generally is willing to pay an 
increased price for the aesthetic value afforded by the presence 
of a good grove of trees adjoining the home buildings. 
Every farm owner in the treeless sections of Iowa should be 
interested in the woodlot and shelterbelt. The planting, with a 
little foresight, may be made to serve the several purposes of 
shelter, production of forst products and adding attractiveness 
to the farm. It will not only be a problem of planting the 
shelterbelt but also a question of giving the planted area good 
care. Most of the present planted groves in Iowa have grown 
in spite of the owners' negligence or lack of proper instructions. 
It is a mystery how many of the groves survived the trampling, 
browsing and breakage caused by stock. The portion of the 
woodlot which is to be used for protection against winds and 
for production of timber should not be pastured. 
A problem also which confronts many farmers at the present 
time is that of how to rejuvinate the old shelterbelt which was 
made up entirely of quick-growing, short-lived species. Many 
farmers desire to make the shelterbelt and woodlot a permanent 
feature on the farm without going through the tedious process of 
growing an entirely new grove after the old decadent trees have 
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been cut. This is one of the many problems which must be 
worked out: 
THE NATIVE WOODLOT 
The agricultural interests of the State have overshadowed 
other interests to such an extent that we sometimes overlook the 
value represented in a stand of native timber. In nearly all 
parts of the State the original forest has given way to agriculture, 
yet, in many parts, especially on the rough areas adjoining the 
larger water courses, a remnant of the former forest remains. 
In northeastern, eastern and southern Iowa areas of timber of 
considerable extent are now to be found. These areas have been 
invariably culled over and in many cases the stand is mostly 
second growth timber. The oaks and other valuable timbers 
have been cut heavily for railroad ties, fence posts and lumber. 
In the cutting no thought has been given to the permanence of 
the stand or resulting species. The cutting policy in these native 
woodlands, which we may designate as "woodlots," has been 
dictated by immediate needs only. As a result, the poorer, less 
desirable trees, which are the last to be cut, are occupying the 
soil. 
It is an easy matter to dictate that good trees should be left 
to restock the land after cutting-but how will this be done in 
the face of the fact that there is little or no market for the 
poorer species-which, as a result, are not cut T As fast as the 
commercial species are removed they are replaced largely by 
some of their undesirable neighbors. Except in restricted local-
ities, little progress has been made in developing markets for 
any but a small portion of the woodlot products. In the State 
there is a pressing need not only to show the owner of timberland 
how his timber should be cut in order to secure the best silvi-
cultural results, but also to show him how his timber, good and 
poor, should be handled on the market to produce a revenue 
consistent with the investment represented. 
It is true that the owner of native woodland uses the area for 
other purposes-and for timber production merely because he 
does not go to the trouble to clear the land. In the majority of 
cases the timberland is pastured-a procedure which is disastrous 
if the stand is to be reproduced. Grazing animals injure the 
young trees not only by browsing the twigs and by breakage, 
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but also by exposing the roots and packing the soil. On very 
rough lands the damage to the forest by grazing is more marked-
due to the greater possibility of soil erosion. Numerous in-
stances of extreme damage are witnessed on steep slopes which 
have been denuded of timber and then heavily pastured. After 
the resulting gullying process is· well under way the land is fit 
neither for grazing nor for timber production. 
It is interesting to note that the Iowa woodlot owners have not 
generally taken advantage of the tax exemption act which pro-
vides for practically the elimination of taxes on woodlands which 
are listed wit~ the proper officials of the State. The law sets no 
limit on the acreage which may be listed, provided, as before 
indicated, certain requirements are met. It is evident that the 
majority of woodlot owners prefer the grazing privilege to ~ 
exemption even though the former is destructive from a silvi-
cultural standpoint. No state in the Union has a more lenient 
system of taxing forest property-yet comparatively few timber 
owners are receiving the benefits offered by this act. 
The greatest difficulty with the native Iowa woodlot is that 
it is not handled on a business basis. So long as one is in pos-
session of forest property he is no more justified in ignoring fun-
damentals relating to forest management than in disregarding ac-
cepted principles in crop production on crop production on his 
agricultural lands. The woodlot in the State should be a source 
of revenue-not only from its stored-up capital or mature timber, 
but also by producing the maximum annual, increment of the 
most profitable species. 
COMMERCIAL TIMBERLANDS 
Iowa's woodlands are now supplying the raw product ~or a 
number of manufacturing establishments which apparently are 
permanent in character. These establishments are crating and 
box board mills, excelsior mills, basket manufacturing plants, 
small lumber mills, and gun stock and tool handle factories. 
Most of these establishments are acquiring timberland of such 
character and extent as to insure the permanence of their in-
dustry. Some of these operations are now controlling thousands 
of acres of timberland. Little progress, however, has been 
made in the scientific management of these areas for the specific 
purposes desired-rather, the operators, after an indiscriminate 
' 
.. 
A cut-over stand of timber on one of the Mississippi R iver islands, near Harpers Ferry 
Iowa. The timber was used for the production of excelsior and for box boards. ' 
A view on one of the larger islands in the Mississippi River near Lansing, Iowa. 
Although some portions of these islands are too swampy for good timber pro-
duction, a large percentage of the areas will support a good growth of several 
of the fast growing species of trees. The bluffs in the distance could be made to 
produce good returns from timber production if p lanted and given protection. 
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cutting of timber, are holding the land for new growth of any 
species of trees which nature sees fit to provide-even though 
these may not bring the greatest profits to the industry. 
It is probable that four classes of land will eventually be 
utilized for the commercial production of timber for supplying 
specific industries. These lands are (1) Native timberland in the 
rougher portions of the State; (2) Exposed bluff lands or steep 
slopes adjoining the larger water courses ; ( 3) Sandy stretches 
and poor soils; ( 4) Islands and lowlands in and adjoining the 
large rivers of the State. 
It will be noted that all of the above four classes of land, as 
a rule, are found along the water courses. 
The present native timberlands, notwithstanding the fact that 
the most valuable trees have been removed, will furnish a large 
amount of material for specialized industries. During the past 
years it has been too easy to bring in the raw material or manu-
factured products from other regions more abundantly supplied 
with timber, consequently there has been little inducellllent for 
development of wood manufacturing industries in Iowa. It is 
quite probable that the next decade will see a better utilization 
of Iowa's timber resources-a condition which will be brought 
about by the gradual decrease in production in those regions 
which have been exploiting their timberlands and also by the 
steadily increasing demand for a better utilization of all classes 
of land in the State. 
The second class of land which may eventually be used for the 
commercial production of timber is the bluff lands or steeper 
slopes which are either wooded or bare at the present time, and 
which are best suited for timber production because of the un-
stability of the soil when used for other purposes. This class of 
land, in many instances, might fall under the first class men-
tioned. It is true, however, that long stretches of bluffs are 
to be found which have been entirely denuded of timber or 
have not been forested in modern times, due to fire or other 
causes. That such lands as these can be made to produce timber 
of high quality, after being artificially stocked, is hardly ques-
tionedJ In northeastern Iowa where large areas of this char-
acter are to be found, the white pine is native and would prob-
ably thrive on such lands if given adequate protection from · fire 
and stock after planting. The white pine in other portions of 
74 THE AMES FORESTER 
its range probably ranks first among coniferous trees for arti-
ficial forest production, mainly because of its relative rapidity of 
growth and the many uses to which the lumber from this tree is 
put. The white pine is only one of many trees among the ever-
greens and hardwoods which could be used successfully on this 
type of land. 
A third class of land which might be profitably used for com-
mercial forest purposes is the sandy stretches and other soils 
of poor quality which are not suited to the production of agricul-
tural crops. These lands in Iowa are of relatively small extent. 
Experimental plantings are demonstrating that numerous conif-
erous trees will thrive on these poor soils. 
Another type of land which ranks next to the first class men-
tioned in possibilities for forest production, consist!'! in those 
areas along the water courses of the State which are inundated 
li.t certain seasons of the year and which, for this reason, are of 
little value for agricultural crop production. The exact extent 
of lands of this kind in Iowa is not known, but it is quite cer-
tain that the acreage would total possibly hundreds of thousancls 
c.f acres. This class of land would include the larger islands 
of a permanent character found in the large rivers bordering 
the State. It is known that the river bordering one county of 
the State has, in islands alone, fifteen to seventeen thousand 
acres, which are valuable only for timber production and pasture. 
Much of this land is now timbered with somewhat inferior species, 
due to the culling over of the land for the best trees. In the 
aggregate, the possibilities of forest production on lands of this 
character are enormous. The lands in their present condition 
are, in certain cases, producing good returns with no care and 
absolutely no protection against stock and fire. Iowa fortunately 
possesses trees of rapid growth which reach their optimum devel-
opment on low land of this kind. Notable among these is the 
common cottonwood, a tree of extreme rapidity in growth and 
one which will be given more and more consideration as time 
goes on. Investigations in the State by the Experiment Station 
have shown that a production of from thirty to fifty thousand 
board feet per acre can be produced in cottonwood plantations 
on a rotation of thirty to forty years. Already industries have 
sprung up which are using only timber from land of this char-
acter, not only as a passing source of income but with the idea 
•• 
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of operating permanently, which naturally necessitates at least 
a crude system of management for these woodlands. An excel-
sion mill at Guttenberg on the Mississippi River, is utilizing 
cottonwood, aspen, basswood, willow and butternut for excel-
sior production. A crating mill on the River near the northeast 
corner of the State is utilizing absolutely every species available 
and is sawing every stick of timber, including branch wood down 
to a limit of three inches in diameter. Fifteen hundred acres 
of island lands are providing a permanent supply of timber 
for this mill. A large basket manufacturing company in eastern 
Iowa has been using, exclusively, timber from lands subject to 
inundation, and has made provision for a permanent supply. 
In the development of commercial timber holdings there is a 
need for scientific management which means better management 
and consequently better returns. The next few years should see 
progress in this direction. The State should take the lead in 
giving assistance either directly to the companies concerned by 
demonstrations, technical advice, or possibly by example or 
experiments conducted on State lands. 
STATE, COUNTY AND MUNICIPAL FORESTS 
The principal forest activities of many of the states are in 
connection with the administration of the state and national 
forest lands. In Iowa, lands which might be set aside for these 
.purposes would be difficult to administer, since the areas must 
necessarily be more or less widely separated. In adidtion, prac-
tically all the land within the State boundaries is privately 
owned and forest land could only be set aside after purchase or 
donation. From the standpoint of timber production only-
there is little excuse for either national or state forests in Iowa. 
Other considerations, however, may be given emphasis which 
would make state forests not only possible but desirable. The 
value of the forest as a regulator of stream flow and as a means 
of preventing erosion in localities with a rough topography', is 
quite generally admitted. Sinve the mis-treatment of certain 
forest areas in the State might jeopardize the rights of others 
by increasing erosion, filling stream channels and in other ways, 
it might be desirable to have state control over the management 
of certain of these lands, or at least to have state supervision 
over the cutting of the timber. 
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Many of the European countries have realized more than we 
have the aesthetic and recreative value of the forest. If, in addi-
tion to the production of timber, the State should develop forests 
of her own for protecting the streams and beauty of the hills, 
and, in addition, for furnishing recreation for the people of the 
regions, then we would quite generally agree that the state 
forest has a place in Iowa. The state forest idea might work 
hand in hand with other conservation interests. Such areas 
might serve as game refuges for the protection of wild birds and 
animals and at the same time be just as valuable for timber pro-
duction and possibly more so for recreation. 
County and municipal forests might serve the people even 
more than such areas set aside by the State, since the forest 
would be close at hand and within easy reach of all. Counties 
which have large streams running through them generally have 
an abundance of woodland admirably adapted for this purpose. 
Towns and cities in almost any region could secure areas vary-
ing in size from one hundred to a thousand acres or more, which 
could be held as woodland parks. We could hardly expect 
such forests to produce sufficient income to do away with the 
local taxes as is the case in certain municipal forests in Germany, 
but they would serve as a source of revenue and at the same 
time furnish more valuable returns as a recreation ground for 
the people. 
It is probable that ther.e will be a considerable amount of 
activity in the State, relating to the establishment of municipal, 
county and possibly state forests. In many localities a neuceus 
for such might be made by donation, as has already been done 
in at least one country. 
OBSTACLES TO GOOD FORESTRY IN IOWA 
Although the present tax law for forest property in this State 
is not the most scientific, it is much better than the laws in those 
states which make no special provision for the forests. If the 
present tax law relating to the woodlots were to remain as it is 
today, it would mean practically an exemption from taxes for 
this class of property. It cannot be said that the present tax 
law in Iowa is standing in the way of forestry as an investment. 
Probably grazing is one of the msot serious matters affecting 
the reproduction and proper maintenance of the woodlots. There 
2,000 cords of basswood, cottonwood, aspen, willow and butternut timber in the yard 
of the excelsior mill located at Guttenberg, Iowa. 
Crating material sawed from inferior species of timber grown on the Mississippi River 
islands. The mill itself is located on an island. 
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is a popular disregard of the destructive influence of grazing 
animals in woodlots where the regeneration of the species is 
desirable. There is little more excuse for placing stock in an 
area of timber which is being regenerated by natural seeding or 
by sprouts after cutting, than to place animals in a newly set out 
plantation of trees, or in a newly planted field of corn. The 
effect in each case would be much the same-most of the young 
plants would be killed or permanently injured. The owner of 
either planted or native woodlots should at least protect these 
areas entirely against stock while the young trees are getting a 
start. Many shelterbelts have been ruined for their purpose, 
by being pastured early in their formation. 
The fire damage to forest property in Iowa is much less than 
in many other states. In few cases is the standing timber actually 
destroyed, but constantly recurring fires-although they be only 
ground fires-damage the forest in many ways. Perhaps the 
greatest damage comes through the complete destruction of all 
reproduction. In addition, the ground litter is destroyed, which 
not only takes away the natural fertilizer but reduces the mois-
ture holding caapcity of the soil. It also subjects the soil to 
erosion and excessive damage when pastured. 
Near a certain town in eastern Iowa the citizens prohibited 
the cutting of timber on the bluff lands which extended on two 
sides of the town. The object was to maintain these areas in 
their natural beauty, as it was a matter of common interest. As 
a matter of facts, fires ran through the areas annually, and, 
although not actually consuming the old timber, the fires left 
every tree badly scarred or "cat-faced" at the ground, and 
naturally not a vestige of reproduction remained. This illustrates 
one of the inconsistencies which may be met with. The people 
in this particular locality were much concerned about saving 
the wooded hills in their locality, but no one was at all con-
cerned when fires were running through the area, which would 
in time ruin the forest much more completely than if every tree 
were to be cut down. The difiiculty, as is the case with grazing, 
comes not so much through an intentional disregard of these 
matters, but because the people are not generally informed. 
Another factor is working against forestry as related to the 
farm is tenancy. The tenant who can not look ahead even four 
or five years in the production of annual crops and conserve the 
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soil fertility, can hardly be expected to provide for shelterbelts, 
windbreaks or woodlots which produce their returns in protec-
tion and products largely in the future. 
The man who owns his quarter or half section is the man who 
is interested in providing these extras which not only add to the 
value of the property and increase profits, but also make the 
farm more habitable. In the native woodland, which may not 
be in direct connection with the farm buildings, there would be 
the same tendency toward degeneration through tenancy. Either 
the tenant would make use of the products of the woodlot for 
his own ends, at the expense of the woodlot, or he would damage 
it by over grazing. In case the natural woodland is to thrive 
under tenancy it will only be under strict regulations from the 
owner. 
WHAT IS NEEDED 
Iowa's needs in forestry matters are largely educational. The 
State should provide for these needs either through the educa-
tional institutions, the experiment station or by a commission. In 
any event, funds should be made available for carrying on ex-
perimental or demonstration work which would assist the farmers 
and timber owners in solving their problems. This work might 
well be placed under the supervision of the Director of the State 
Experiment Station, since a number of lines of forestry experi-
mental work have already been taken up by thisorganization 
and the results are being published for distribution. 
The following lines of work are needed: 
1. Providing for the examination of woodland tracts, after 
application has been made, for the purpose of proposing methods 
of scientific management. 
2. Providing for making planting plans to assist land owners 
in reforestation or afforestation work. 
3. Providing for suitable planting stock or trees for commer-
cial plantations, which may be purchased at a reasonable cost. 
This might be accomplished in one of two ways, either by induc-
ing the commercial nurseryman to provide for furnishing small 
trees in large quantities at a fair price, or by having the trees 
grown by the State and furnished at cost to planters who have 
made application in advance. A number of the states have se-
cured good results by the latter method. 
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4. The dissemination of information throughout the State, re-
lating to the value of trees for protection against winds, erosion, 
excessive run off, etc., also for showing the value of shelterbelts 
or windbreaks in protecting farm crop~:~, orchards, stock and the 
home buildings. 
5. The publishing of reliable data relating to the destructive 
influence of stock or fire, especially in young stands of timber or 
those in which natural reproduction is being secured. 
6. Providing for the establishment of demonstration planta-
tions of considerable extent on areas which have value for com-
mercial forest plantations. 
7. Continuing investigations of trees suitable for commercial 
plantings-to show most productive rotation, returns which may 
be expected, etc. 
8. Providing for investigations relating to the better market-
ing of forest products from the smaller woodlots. 
9. Providing for a better utilization of forest products 
through preservative treatment of posts, poles, railroad ties and 
other products, and by eliminating waste in manufacture. 
10. Instituting investigations for providing better legislation 
relating to the control of timber areas which affect the State or 
communities as a whole. 
Reproduction Studies on the 
Minnesota National Forest 
T. R. TRUAX 
Assistant Professor of Forestry, Iowa State College 
The Minnesota National Forest presents some interesting and 
important problems in reproduction. The silvicultural system 
in practice is that of clear cutting, leaving scattering seed trees, 
and is prescribed by the Morris Act of 1902 and subsequent 
amendment of 1908. The original statute authorized the leaving 
of five per cent of the volume of pine on any specified area sold 
to a single purchaser. The trees left on the sale area are selected 
by the forest officer in charge. The amendment of 1908 increased, 
the volume left in seed trees to ten per cent. The securing of 
reproduction and thus a second crop of timber on the forest is 
extremely important for it is probable that no other area in our 
national forests possesses greater possibilities of large financial 
returns. The two important species on the forest, white and 
Norway pines, can be grown on nearly all of the forest and much 
of the land should be classed as quality 1 site. Under such con-
ditions both white and Norway pine have large possibilities.• 
The great bulk of the virgin white and Norway pine stands 
on the forest has been logged. However, 10 sections reserved 
in the vicinity of Cass Lake afford good opportunities for a 
study of mature Norway and, to a limited extent, of white pine. 
Studies were made in both mature stands and on cut over areas. 
NORWAY PINE STANDS 
One of the heaviest pure stands of Norway pine on the Minne-
sota National Forest has been reserved on Star Island in Cass 
Lake. The trees have all reached maturity and range in age from 
200 to 225 years. They are from 75 to 100 feet in height and 
have a large per cent of clear bole with short, flat, thin crowns. 
One typical sample acre has 60 trees-all mature Norway pine-
which average in D. B. H. 13 inches, in total height 82 feet, and 
•United States Department of Agriculture Bulletins, Numbers 13 and 189. 
A good Norway pine seP.<i. tree surrounded by a dense g round 
cover. Reproduction is very scarce in such areas. 
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in clear bole 60 feet. The tallest tree of the plot is 92 feet and 
the largest diameter 16 inches. A second sample acre had 70 
mature Norway pine and a third, 332. The average crown 
density in the type runs at about three-tenths. 
The ground cover consists of a thick carpet of blue-berry, win-
tergreen, strawberries, ferns, hazel, dogwood, etc. A litter, 
chiefly of pine needles and from 1 to 3 inches in depth, covers 
the mineral soil which is a fine to medium sand ,with a small 
amount of silt and clay mixed in. A layer of humus about 1 
inch thick intervenes. The moisture of the soil is abundant and 
sufficient for the germination of seeds in case they once reach 
the mineral soil. 
A sample plot of one-fourth acre was examined in the Norway 
pine type and every tree to the smallest seedling was listed. On 
the area were 83 trees-all mature Norway pine--and a few 
saplings of paper birch, aspen, black oak and white pine. 
While there were no white pine of seed producing age on the 
plot, an occasional tree was noted at some distances from the 
sample area. A count of the seedlings gave the following result: 
White pine, 485; Norway pine, 350; paper birch, 38; oak, 32; 
aspen, 15; and red maple, 3. The pines range in height from 
8 inches to 3 feet and from 5 to 10 years in age. Figured on a 
per acre basis would give 1,940 white pine, 1,400 Norway pine, 
and 440 hard woods. · 
It ' is significant that while there were no white pine of seed 
producing age on the area, yet this species leads in the repro-
duction. The fact, however, that a few scattering white pines 
occur near the plot and that the mature stand is so dense, prob-
ably explains the prevalence of the more tolerant white pine 
seedlings over the less tolerant Norway. Perchance, a fire may 
have cleared the soil during a good seed year of white pine, 
although no record of such exists. Observation was made that 
the Norway pine seedlings occur in clumps where natural open-
ings exist. This would substantiate the first of the above two 
theories. 
A second sample plot of one-half acre was taken in a less dense 
stand. On it were found 35 mature red pines. The sample 
area borders a cut-over strip, thereby allowing additional 
light to reach the forest floor from the side. The reproduction on 
this area was found to consist of 860 Norway and 150 white 
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pine. In this plot the reproduction ranged up to 1 inch in 
diameter. The Norway seedlings were not only in the majority 
but they were more evenly distributed over the area, due no 
doubt to the openness of the stand and the larger amount of 
light admitted to the forest floor from the sides. 
A third '{>lot of one-fourth acre some distance from the first 
2 contained 40 mature trees-again all mature Norway pine. 
A count of reproduction gave 254 Norway pine and 14 white 
pine seedlings, or figured on the acre basis 1,016 Norway and 
56 white pine. The red pintJ again occurred in clumps in the 
openings. The small number of white pine seedlings was due 
to the absence of any seed trees of this species near the plot and 
also to the comparatively high ground on which the sample area 
was located. 
A summary of the reproduction on the above plot foll~ws: 
Plot 
No. 
1 
2 
3 
Seedlings on Plot 
Size of White Norway Hard-
Ploi Pine Pine woods 
~acre 486 360 88 
acre 160 860 ........ 
acre 14 264 ........ 
Seedlings per Acre 
White Norway Hard-
Pine Pine woods 
1940 1400 440 
300 1720 ........ 
66 1016 ........ 
Total all 
Species 
per Acre 
3780 
2020 
1072 
In a complete reconnaissance later over the entire Norway 
pine type the density and kind of reproduction was estimated at 
every chain's length along strips 5 chains apart. It was 
found that the reproduction varied in density from three-hun-
dredths to three-tenths. An average density over the whole 
area is about fifteen-hundredths. Over a considerable portion 
the density is slightly less than two-tenths while on the re-
mainder it is only about seven-hundredths. The proportion of 
the species in the reproduction likewise varies greatly. In some 
areas practically 100 per cent is Norway pine while in others the 
white pine is in the majority. A fair average in the pure Norway 
stand is about 75 per cent Norway and 25 per cent white pine. 
An examination was made of a cut-over area which contained 
both Norway and jack pines, in order to determine the results 
of these species in competition on such situations. The results 
show the superiority of jack pine over Norway pine in repro-
ducing itself. A plot of one-fourth acre was located in Section 
15 just south of the town of Cass Lake. The area had been 
previously cut over leaving 5 per cent of the trees for seed 
Open ings in the mature s t a n d a re very oft en covered by good reproduction . 
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purposes. On the plot were 6 Norway and 7 jack pine seed 
trees and within 100 feet of the area were, in addition, 10 Nor-
way and 5 jack pine. Thus, a total of 16 Norway and 12 jack 
pine were in position to seed the sample area. The mineral 
soil was exposed over most of the plot. Very little litter, humus 
or vegetation was present. The exposure was south with about 5 
per cent gradient. The soil, consisting of a fine sand with a 
small amount of clay and silt, was rather dry. I should classify 
the area as Norway pine land with jack pine encroaching. A 
summary of the reproduction found on the quarter acre plot 
follows: 
Seedlings Small Saplings Large Saplings Total 
Jack pine ....... 418 776 98 1292 
Red pine ....... 118 13 0 131 
Red oak ........ 1 21 2 24 
Birch .......... 0 1 4 6 
Burr oak 0 s 0 s 
Big tooth ,;.;P~,;: : 0 1 0 1 
The stand per acre on the above basis would be 5,168 jack 
pine, 524 Norway pine, and 132 hardwoods. The proportion 
of the Norway to jack pine reproduction is thus about 10 'to 1. 
Not only was the jack more numerous but it is for the most part 
overtopping the slower growing Norway. These results, I be-
lieve, are typical of areas where red and jack pine are mixed. 
The large amount of seed produced nearly every year by jack 
pine gives it a decided advantage over Norway pine. 
WHITE PINE STANDS 
Little opportunity was offered around Cass Lake to study re-
production in the mature white pine. South of Cass Lake near 
Norway Beach is a limited amount of open white pine. Examina-
tion of the area indicated that the hardwoods were taking pos-
session. On a one-fourth acre sample plot, containing 14 mature 
white pines, but few scattering white pine seedlings could be 
found. Hardwood reproduction of burr oak, red maple, paper 
birch, basswood, aspen, ironwood, etc., formed a dense under-
growth. The lack of pine reproduction may have been partially 
due to the fact that a fire had burned over the area but .a few 
years previous. 
On Star Island is located a mixed stand of pines and hard-
woods which might properly be classed as a white pine situation. 
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Over-mature white and Norway pines remain as remnants of the 
original stand and hardwoods make up a very dense understory. 
The soil is a moist but well drained sandy loam. A thick layer of 
litter from 1 to 2 inches covers most of the area and little 
underbrush is present. 
A sample plot of one-fourth acre was taken near the center 
of the type. The area contained 3 white and 3 Norway 
veterans and a dense understory of hardwoods. A count of 
seedlings gave the following: maple, 391; basswood, 12; iron-
wood, 4; burr oak, 3; birch, 3; white pine, 2; and Norway pine, 0. 
Another count taken along the slope where the mineral soil 
was exposed and the stand less dense gave maple, 93; white pine, 
55; birch, 4; red pine, 2; burr oak, 1; and aspen, 1; on a fourth 
of an acre. 
These sample areas indicate that the hardwoods are crowding 
out the pines. Unless aided by fire at the time of cutting or 
by artificial reproduction it is doubtful if the pine will ever 
again constitute a majority of the stand. 1 
Studies made on a cut-over area of white pine are interesting 
in showing results under the Morris Act, where 5 per cent of 
the seed trees have been left for reproduction. The original stand 
had been pure white pine with an average of about 100 trees 
per acre. Five sample plots of one-fourth acre each were taken 
on which were found an average of 8 seed trees per acre or 121f2 
per cent of the trees on these particular areas. Four of the 
plots taken represent more nearly average conditions while the 
fifth was located on a small area where an unusually large 
amount of seedlings was found. The cuttings on the area had 
occurred in 1905, 9 years previous to examination. 
The ground cover over the entire area is very dense, consist-
ing of shrubs, weeds and grasses. Most of the ground cover over-
tops -the conifer seedlings by at least 2 feet. Beneath is a layer 
of litter and humus averaging about 2 inches thick. This layer 
is being added to from year to year by the deciduous ground 
cover. The mineral soil is very fine in texture and consists of a 
mixture of sand, clay and silt in order of abundance. The areas 
examined were moist but well-drained and are typical white pine 
land. 
On 4 of the 5 sample areas examined the pine reproduc-
tion was neglible. On 1 of the 4 not a single pine seedling 
A dense stand of pure Norway pine in which reproduction studies were made. Note 
the absence of pine reproduction and the amount of other vegetation. 
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occurred. An average of the four plots, each consisting of one-
quarter acre, follows: white pine, % of a seedling; Norway pine, 
5%; red maple, 68; aspen, 48; paper birch, 32; red oak, 31; 
burr oak, 14; balsam poplar, 4: willow, 3. 
The fifth sample plot was taken because it was the only area 
in the whole region examined on which pine reproduction was 
found in anything like a stand. The mineral soil was exposed, 
there being no litter and a less dense cover of brush, weeds and 
grass than in other plots. Three white pines were standing and 
22 had been logged. One healthy Norway pine stood about 150 
feet from the plot. A count of the reproduction on this 
quarter acre gave white pine, 273 ; Norway pine, 461; aspen, 
44; paper birch, 18; maple, 10; and burr oak, 8. In every direc-
tion from the plot, pine reproduction was extremely scarce. The 
Norway pine seedlings had undoubtedly come from seed blown 
from the 1 neighboring seed tree. 
The above facts do not form a sufficient basis from which to 
draw definite conclusions regarding reproduction on the Minne-
sota National Forest. For definite conclusions more and better 
correlated data would be necessary. They do, however, give 
some positive indications. 
They indicate, first, that natural reproduction of the two prin-
cipal species has generally been very unsatisfactory. On cut-over 
areas the scattering seed trees have, as a rule, failed to establish 
a second crop, while the reproduction present before the logging 
has gnerally been destroyed by the operation. The failure to 
secure a good reproduction is apparently due to a combination of 
conditions. In the first place there is little possibility of the pine 
seed ever reaching the mineral soil, which it must do to germ-
inate. In the mature stands the soil is covered with a layer of 
litter and a thick carpet of vegetation. Above this usually exists 
a growth of brush and weeds which is quickly and greatly in-
creased when the mature trees are removed, until there is little 
chance of the seed ever reaching the mineral soil. Coupled with 
this condition is the fact that white and Norway pines are com-
paratively light seed bearers. ·Good seed years occur at inter-
vals of from three to seven years, which places these species at a 
distinct disadvantage as compared with the more prolific seed 
producers. Several years may elapse between the logging and a 
good seed year, during which time the ground cover becomes 
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denser. Most of the virgin white and Norway pines are also 
past the age of vigorous seed production, which still further hin-
ders their chance of production. These combined conditions have 
resulted for the most part in poor reproduction. 
No doubt, where fire has burned «;>ver the area or the logging 
has occurred during a good seed year, reproduction has followed. 
These are the exceptions, however, and not the rule; for cutting 
has gone on under the Morris Act without regard to seed years. 
On the other hand, reproduction by jack pine and the hardwoods 
has occurred in profusion on those white and Norway pine lands 
which are near jack pine or hardwood seed trees. As a ;result, 
only the inferior species are reproducing naturally on the forest 
under the pre~ent system of silvicultural management. 

The Water Relations of the 
Mesquite 
A.L.BAKKE 
ABBistant Professor of Botany, Iowa State College 
The Mesquite1 (Prosopis relutina Wooten) is one of the most 
outstanding shrubs or trees of the desert regions of California, 
Arizona, New Mexico, Texas and Mexico. Its rather low form-
ing b11anches covered with leaves where each leaf is made up of 
6 to 30 leaflets, makes . this tree a conspicuous outstanding 
vegetative form as compared with the grease wood and the cactus. 
The Mesquite is practically the only tree that thrives in a hot 
dry climate such as one experiences in southern Arizona and 
New Mexico. To the travelers in this region the distribution of 
this plant is of special importance, for through it he is able to 
obtain fire wood for his camp fire. The wood is hard, and when 
dry is equal to either hickory or white oak for burning purposes. 
In many places it is the only wood obtainable. 
The Mesquite finds its natural habitat in the river bottoms or 
on the flood plain areas. In such places large forests are found. 
In the flood plain areas of the Santa Cruz river, specimens have 
been found with a diameter of more than 3 feet and a height 
of 50 feet. Ordinarily the tree does not attain this size except 
where the water table is relatively high. The trees of the Santa 
Cruz river bottom have a diameter ranging from 6 to 12 inches 
and in most cases are less than thirty feet in height. However, 
as one leaves the flood plain areas the tree decreases in size at 
a rather uniform rate ; on the high plains or on the stony bluffs, 
the mesquite. 
That a tree of such size is able to accommodate itself to the 
desert areas of the United States and Mexico is suggestive. The 
general idea of a desert is a place where vegetation is absent. 
But if one would count the number of species he would find that 
they are many in number. The desert should not be regarded as 
•Coville, F. V. Botany of the Death Valley upedltion Cantr. National Her-
barium 4: 1-809, 1898. See p. 47. 
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a place destitute of animal and plant life, but considered in the 
light of evaporation, that is, where the rainfall is less than the 
evaporation. Rainfall in a desert may be so heavy at times as 
to convert the orroyos into impassable streamways. After the 
rain the stream beds are either rocky or dusty channels. The 
distribution of the rainfall is a critical factor in the determination 
of the plants present. If the rainfall practically comes at two 
seasons of the year, as is true of the Tucson, Arizona region, 
special means of preserving the water supply must be applied. 
The question of water then forms the chief criterion in the 
distribution and in the propogation of the various kinds of 
plants typical of desert regions which according to MacDougal2 
comprise two distinct types: (1) the succulent, (2) the schlero-
phyllous. The succulents are well illustrated in the Cacti, such 
as the giant cactus and the barrel cactus. In these plants 
there is a great reduction in the transpiration surface. The sap 
of such succulents is approximately 98% water; the sap also 
shows a low osmotic pressure. The root systems of such plants are 
more or less superficial, usually a few inches below the surface, 
where they are in a position to absorb practically all the water 
that comes in contact with them. Furthremore, this root system 
is more or less spreading. In a specimen of Sahuara or giant 
cactus studied by Cannon8 the laterals, numbering six, had a 
measured length that ranged between 1.5 meters and 5 meters. 
The root system of the Echinocactus is even more superficial. As 
the root system does not in any way anchor the plant the easy 
removal of the barrel cactus by washes is natural. 
The sclerophyllous type shows in all probability a little more 
individuality than the succulent. A plant belonging to this 
class is able to absorb water not only in a superficial manner but 
also at a great distance below the surface. In other words the 
roots of these plants penetrate deeply and extend out widely, and 
consequently these plants have an additional system which 
serves to bring the water at a considerable distance below. In 
contrast to the low osmotic pressure of succulents as represented 
in the first category, the schlerophylous forms according to Fit-
ting4 have a high osmotic pressure. A number of such zerophytes 
•MacDougal, D. T. The water balance of desert plants Annal of BotanJ' Z6: 
71-93, 1912. 
•cannon, W. A. Root habits of desert plants. Carnegie Inst. of Washington. 1111. 
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gave pressures of 100 atmospheres and over. The mesquite is a 
typical example of this latter class. 
Prosopis shows considerable variation as far as its root sys-
tem goes, for in many cases the main vertical roots descend to a 
prodigous depth, often to that of 40 feet. If water is closer at 
hand the tap roots may branch out. The depth of the root sys-
tem is indirectly marked out by the size of the tree; where the 
tree attains a size 40 to 50 feet, the water supply is within 40 to 50 
feet. 
According to Havard5 if the water is below flO feet the stem!! 
remain dwarf and shrubby. 
It is known that the amount of water given off by a plant in a 
twenty-four hour period is roughly equivalent to the amount 
of water absorbed for a like period. This does not necessarily 
mean that the rate of the water intake and water outgo are the 
same at all times. In order that a plant may thrive under 
climatic conditions where the evaporation rate is excessive it is 
necessary that methods of checking transpiration should be 
present. Such devices may be provided accordingly: (1) by an 
increased efficiency in the absorbing system, either by an in-
creased number of roots or by an increase in the length of the 
roots, (2) by the development of water storage tissue as in the 
giant cactus, (3) by arrangements which minimize loss by trans-
piration, either by a decrease in leaf surface, depression of 
~tomata, cutinization, or decrease in foliage surface. 
The Mesquite will join forces with the first of the above 
mentioned methods. The leaves are comparatively late in making 
their appearance in the spring. The tree blossoms. ordinarily 
during the months of May and June. During the arid fore-
summer the pods or fruit ripen. 
The Prosopis, forming its leaves in the spring and shedding 
them in the fall, differs from the Fouquieria which sheds and 
forms new foliage more or less according to the periodicity of 
the rains. Although the leaves of the mesquite have as many as 
twenty leaflets, yet the leaves are not placed lavishly as far as 
numbers go and the leaflets are more or less scattered. The 
leaflets are arranged so that they do not expose as much leaf sur-
•Fitting, R. Die Wasserversorgung und die oemotiseben Druehverhaltnisse der 
Wustpflanzen. Zeitsebr. f. Bot. 3: 209. 
•Havard, V. The Mezquit American Naturalist 78: 461-459. 1884. 
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face as a plant like the sunflower does. It is also noted that 
where the evaporating conditions are intense the leaflets drop 
off and in this way reduction in leaf area is brought about. 
There may also be a reduction in the size of the leaflets. The 
trees of this species growing upon the grounds of the University 
of Arizona where irrigation is practiced have a much more 
abundant foliage than the trees growing at the Desert Labora-
tory where they are dependent upon natural water sources. This 
point is represented very nicely in some comparative transpira-
tion studies that have been carried on by Professor Freeman 
in which he found that when peach trees and grease wood bushes 
growing side by side are given a copious supply of water, the leaf 
surfaces of the two distinct species give off approximately the 
same amount of water, when calculations are made per unit 
volume. 
Another feature of the question of transpiration that is an 
index of the internal conditions is represented in the transpiring 
power6 of a plant. Plants differ markedly as far as they offer 
a resistance to the transpiration stream loss. This power is 
measured by the time it takes to change cobalt chloride paper 
from blue to pink and by comparing the time which it takes to 
change the color of the blue paper from blue to pink when placed 
over a free water surface. It is an interesting feature that many 
plants that are normally present in arid regions do not show 
an economy of the water loss. For example, the Mexican rubber 
plant grows with a very small amount of water and shows a 
rather high transpiring power index. But in making these 
measurements one must consider the surface area just as he 
would in a direct transpiration water loss study. Thus the 
olive is a plant known to be a typical xerophyte ; its index of 
transpiring power has been found to be 0.2258 of A.triplex 
canescens James and 0.2767 of Prosopis velutina Wooten 0.6114. 
These figures then show that the olive is more than twice as 
economical with reference to its water loss, measured by the 
resistance offered, as the Mesquite. 
Although the water relations of the Mesquite as of all plants 
is more or less modified by the direct external factors at hand, 
•Livingston, B. E. The resistance offered b:r Jeane to transpirational water lou. 
Plant World 16: 1-35. 191S. 
Branch showing leaves and fruit of Mesquite. 
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still it is necessary to make the statement that the question of 
water loss by transpiration is dependent not upon one or two 
factors but upon a number of combined :forces, both external 
and internal. 
7Bakke, A. L. Studies on the tranapiring power of plant8 aa indicated by the 
method of standardized hygrometric paper. Journal of Ecology 2: 145-178. See 
pages 163-16~ 
Logging Shortleaf Pine in 
Arkansas 
G. C. MORBECK 
Associate Professor, Iowa State College 
Arkansas- is one of the foremost states of the Union in lumber 
production. Until recently the material produced was largely 
yellow pine, principally shortleaf and loblolly. Many tracts of 
pine have been cut over, and several mills of considerable size 
have been dismantled. 
There remain within the state, however, several large hold-
ing which will continue to produce lumber for a number of years 
to come. Among these are the timber properties of the Fordyce 
Lumber Company, located near the town of Fordyce in southern 
Arkansas. The company, and their operations should be of 
peculiar interest to Iowans, since it is owned very largely by 
Davenport capital. The logging study detailed below was made 
on the operations of this company and much of the information 
contained in it was generously supplied by the men in charge of 
the various divisions of the work, to whom the writer is greatly 
indebted. 
The Fordyce Lumber Company has been operating for more 
than twenty years. The original holdings of the company were 
very extensive, and at the present time include a large part of 
the area within the counties of Cleveland and Dallas, lying north 
and east of the town of Fordyce. The exact acreage of the 
virgin timber remaining was not determined, but at present rate 
of cutting it will be fifteen years before the original stand is 
cut over. 
The extensive timber holdings of the company were acquired 
in the ' early days when stumpage had little value, and was gen-
erally considered a~ detrimental to the land on which it stood. 
The larger part of the land was purchased in fee from home-
steaders who acquired title under the United States homestead 
laws, or from settlers who obtained it from the State of Arkansas 
under the ''Donation Act,'' which gave each settler 160 acres of 
LOGGING SHORTLEAF PINE IN ARKANSAS 93 
State land after three years' residence thereon. These tracts 
were purchased at an average price of less than $2.50 per acre; 
and for some of the first areas acquired as low as $1.00 per acre 
was paid. Other timber lands were bought of larger owners 
and estates at a low figure. The bulk of the holdings was pur-
chased from 15 to 25 years ago; small areas and isolated lots 
lying handy for logging are still being acquired, but the majority 
of the later purchases include only the merchantable shortleaf 
pine timber, to be removed within specified time. The total 
stumpage owned by the company is estimated to be between 
400 and 500 million feet, 80 per cent of which is shortleaf pnie, 
and 20 per cent hardwoods. 
The company's milling plant is located at Fordyce. Logs are 
delivered to the mill by a railroad about 18 miles long. 'rhe 
Fordyce and Princeton Railway penetrates the company's hold-
ing and terminates on the area being logged. It is extended 
from year to year as logging proceeds. The mill has recently 
been remodelled, and is modern in every respect. A band saw, 
and a 30 saw gang, turn out an average of 110,000 feet of lumber 
per day of 10 hours. Allowing a few days for overhauling during 
the Christmas season, the mill is in operation about 300 days per 
year, and during this time cuts out about 33 million feet of 
lumber. The logs sawn are cut almost exclusively from the 
timber lands owned by the company. Not more than 200,000 or 
300,000 feet are cut from purchased logs per year. 
To furnish the saw mill, and provide for a reserve supply of 
logs to run the mill15 days in cases of emergency, when timber 
is not being cut on account of bad weather, lack of men, or for 
other reasons, about 115,000 feet must be delivered daily. 
About 20,000 fet of hardwood logs are cut with the pine, making 
an average total daily cut of approximately 135,000 feet. The 
timber averages from 7,000 to 10,000 feet per acre, so that 
around 17 acres are cut over each day, or 5,000 acres each year 
to supply the mill with the necessary timber. 
No attempt is made to reforest or even protect the cut over 
lands. Tracts cut over 15 to 20 years ago are being cut a second 
time, as many of the trees then considered unmerchantable be-
cause of defects or small size, can now be logged at a profit. It is 
likely that much of the cut over area will be sold to settlers 
when the general price of land advances sufficiently in the region. 
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DESCRIPTION OF THE FO:REST AREA 
The topography of the holdings of the company is very regu-
lar. The land is generally flat, sloping only very gently to 
sloughs and creeks, which are usually dry. There are no pro-
nounced topographic features, except here and there small hum-
mucks, a few rods across which rise a few feet about the fiat 
land which surrounds them. The few small ravines which are 
found on the tract are so shallow, that railroad cuts and fills are 
unnecessary even on the main line, the track being laid with little 
or no preparation of the surface. 
The soil of the region is a light loamy sand, creamy or yellow-
ish in color. It contains some clay and some humus, and is fairly 
tenacious when wet, but loose and mellow when dry. 
That the soil is of poor quality is evidenced by the numerous 
abandoned farms in the vicinity. 'When freshly cleared, the land 
will raise fair crops for a few years, but afterward it only pro-
duces when well fertilized. The soil is shallow and light and is 
best suited to the growing of trees which use but little of its 
substances in their development. 
The ground cover, other than the reproduction of hardwoods 
and pine is light. Few dogwoods, ironwoods, and other forest 
weeds grow on the ''uplands. '' Along the creeks and sloughs 
are dense thickets of green bay, witch hazel, blue beech, Hercules' 
club, holly and other shrubs. On the abandoned fields are briars, 
"sage" grass (sedge) and weeds on the areas still open, while 
pine, sweet gum, black gum, hickory, persimmon, water oak and 
willow in mixture, or in pure stands, form a young forest on 
the balance of the once cultivated areas. 
Tlie timber is mostly pine and oak. The tract is a natural 
selection forest of shortleaf pine and hardwoods. The per-
centage of these classes varies with the locality. On the "up-
lands'' there is much more pine timber than on the ''lowlands.'' 
Although there is not more than 10 to 30 feet difference in eleva-
tion between these sites the forest growth is entirely dissimilar. 
The "upland" forest is composed about equally in numbers 
of shortleaf pine and hardwoods, but in volume the pine consti-
tutes probably 60 to 85 per cent of the stand. If the remaining 
15 to 40 per cent the white oaks comprise the bulk of the timber. 
Only occasionally does black gum, sweet gum, hickory, ash and 
other species occur. 
A typical forest scene showing mixture of shortleaf and hardwoods, mostly white oak, 
on the operations of t he Fordyce Lumber Company- Spur right-of-way in the fore-
ground ready for laying track. 
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On the higher portions of the upland the principal associate 
of the pine is post oak. As this species grows mostly on dry, 
sterile soil, it would seem that the soil on these sites is of poor 
quality. Other species found on these localities are hickory, 
winged elm, and black oak, all species that grow in poor soil 
and on dry sites. 
The soil in the lower portions of the ''uplands'' is of better 
quality, and is generally moist. The pine here is associated with 
white oak, and in especially moist situations, with cow oak. 
Other species as hickory and ash are only occasionally encoun-
tered as trees of merchantable size. 
Shortleaf pine growing in mixture with hardwoods is tall, well 
formed, of good quality, generally thrifty and in good condition. 
The bole is clear of limbs, and the crown is carried above the tops 
of the hardwoods, forming a forest that may be called a modified 
two-storied type. The size of the timber is extremely variable. 
On some areas in favorable sites, old mature trees will average 
2,000 to 2,500 feet each, and cut 5 to 7 logs, running 2% to 5 to 
the thousand. 
In areas of immature timber where the trees will average 12 
to 16 inches D. B. M., 15 to 20 logs are required to produce one 
thousand feet B. M. The shortleaf pine timber cut in 1912 
averaged approximately 10 logs per M. 
The hardwood timber, especially the white oaks, is generally 
thrifty and in good condition, tall and well formed, and produces 
a good grade of logs. The trees average smaller than the pine, 
and contain a much smaller percentage of merchantable material. 
Black ash, black gum, white ash and red maple are rarely found 
of merchantable size and are generally defective because of low 
limbs, crooks, rot and fire scars. 
The "lowlands" comprise restricted areas bordering on the 
sloughs, bayous and streams. The extent of this type is small 
when compared with the "upland" areas in the region; how-
ever, as lower elevations are reached, the strip widens out until in 
the vicinity of larger streams it forms the bulk of the forest area. 
The ''lor lands'' may be roughly divided into two types-the 
poorly drained lower areas, and the higher adjacent land. The 
latter type includes the higher better drained tracts, lying some 
distance back from the watercourses. The soil on these sites is 
dark, deep, always moist, contains much humus, and is of good 
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quality generally. The land is overflowed only during flood 
periods, and the water does not remain long upon the surface. 
The characteristic species on these areas are cow oak and red gum. 
In virgin forests trees of these species are very large and of 
exceptional quality, thrifty an~ in good condition. Other mer-
chantable species found are red maple, water oak, white oak and 
hickory. 
Green bay, holly, Hercules' club, blue beech, dogwood, witch-
hazel and other moisture loving shrubs form dense thickets on 
the areas adjacent to watercourses. 
The characteristic species of the water or stream type are 
cypress ( Taxodium distichum) and river or red birch. The 
bald cypress, a tall, straight tree with buttressed base, sur-
rounded with numerous conical knees, occupies the bottoms of 
the sloughs, and bayous, and the immediate banks of the run-
ning streams. This species is not plentiful, but the specimens 
occurring appear very thrifty, and in good conditions. Indi-
vidual trees were found that were upwards of 3 feet in diameter 
above the swell of the butt, and 75 feet to the first limb. 
River birch grows somewhat above the water level, generally 
along the slope, or on the edge of the banks. This tree does not 
attain very large size, and branches low, forming an umbrella 
shaped crown, generally overhanging the stream. The species 
is very characteristic, picturesque and distinctive. The bark 
separates in reddish or pinkish bands, which gives the tree a 
' shaggy and very pleasing appearance. 
Other trees on this type are red gum, water oak, horn-beam and 
red maple, but as a rule they grow on sites much higher above 
the water table than the characteristic type species. 
Reproduction of hardwods and pine is more or less plentiful 
on all type areas. 
On the "upland" type reproduction of all species of oak is 
very good, of all classes-seedlings, saplings and poles. White 
oak and post oak prevail, though young growth of red and 
black oaks was found in patches to the exclusion of all other 
species. Hardwood reproduction, especially oak, stands con-
siderable shading in youth, and is always present in the virgin 
forest. When the merchantable stand is removed an understory 
is present whi~h will soon replace the original forest if properly 
cared for. 
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Pine reproduction rarely occurs in the dense timber. Few 
scattering, spindling, individuals of little promise were observed. 
However, on open areas, which admit sufficient light for the 
development of the species, dense stands are common. These 
areas are clearly defined and occasionally are less than 50 feet in 
diameter. The future stand of pine will be much as it is at 
present, pure in patches, or as scattering individuals among the 
hardwoods. 
Young growth of hickory, black gum, red gum, white ash, 
cherry, and other hardwoods occurs scattered among the oak 
reproduction, and is nowhere common ; red gum of sapling and 
pole size howver, is found in dense thickets on the lower areas 
of the ''upland'' type, covering considerable ground. This 
young growth is particularly healthy and vigorous, and is of 
much promise. 
In the "lowland" type, reproduction of red gum and cow oak 
is decidedly not plentiful, and young growth of cypress and 
river birch is quite scanty. The forest is generally very dense, 
and the ground is largely covered with a heavy growth of blue 
beech, green bay, canebrake and other water loving shrubs and 
herbaceous growth, which effectively shuts out the possibility of 
the reproduction of the more desirable tree species. 
LOGGING OPERATIONS 
The logging operations of the Fordyce Lumber Company are 
carried on in an extensive manner. This is necessary because 
one operation furnishes the entire cut of 33 million feet annually, 
and must get out an average of 115 thousand feet per day. The 
logs are transported to the mill by rail, a distance of about 18 
miles. Other than the building of the railroad and spurs, no 
improvements were necessary to get out the timber. 
I. Labor 
The labor used in the woods operations is practically all local, 
and is white and colored. There is usually an abundant supply, 
and new laborers are recruited from the farms in the vicinity. 
The white labor is of the ordinary "cracker" variety, and is 
sure and constant. The highest ambition of the white common 
laborer is to be employed at "public works" as camps and 
mills are called, and they begin young and stay long with t:Pe 
job. Teamsters and sawyers have been with the company 
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1 commissary clerk's house. 
1 commissary. 
12 cars for married employes, 12':x26'. 
Besides these 26 cars there are several small portable build-
ings such as warehouses (2) and an oilhouse, which may be 
loaded on one ordinary flat car ·and moved without taking them 
down. 
The average cost of the cars is about $300 each. The 
wheels and other iron used in their construction were purchased 
at Marshall, Texas, and the cars were built in the company's 
shops at Fordyce. The timber used in car construction is mostly 
shortleaft pine, oak being sometimes used for the beams. All 
of the cars rest on wooden crossbeams, which in turn rest on, the 
axles of the trucks. 
The camp commissary is really a general store, which not 
only caters to the wants of the camp employes and their families, 
but to the needs of the neighboring farmers also. A full line of 
staple articles is carried, as provisions, groceries, meats, shoes, 
tobacco, clothing, dry goods, hay, feed, etc. The stock carried 
on December 1, 1912, invoiced more than $4,100. The monthly 
sales average $2,700. The sales to the boarding cars average $400 
per month ; to contractors $125 ; cash sales $100 ; the remaining 
$2,100 per month is sold to employes and farmers. Merchandise 
is sold on credit to employes, and the charges deducted on their 
monthly time checks. , All other purchasers are required to pay 
cash. The system works very well and losses are small. It is 
necessary, however, with new men o see that they do not over-
draw their credit and leave the camp without notice. 
The commissary stock is housed in a special car, which is 
44 feet long, 9 fet wide and about 7% or 8 feet high. When 
extended the car makes a building 24 feet wide. The car is 
constructed with the sides hinged at the top, so that they may be 
swung out from the bottom and raised 7 or 8 feet, forming a 
serviceable roof. Posts are placed at the corners and along the 
sides; a floor, built in sections, is laid down even with the car-
floor on each side ; the sides and ends are enclosed with sections 
made to fit; the outside corners of the car, and of the structure 
are propped up, and the building is complete. When the camp 
is moved the portable sections of the commissary are loaded on 
an ordinary flat car. 
A birdseye view of the logging camp of the Fordyce L umber Company. The camp proper consists entirely of cars set out on short spurs. 
The whole camp may be moved and set up in its new location in less than a days' time. 
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Two small frame warehouses set behind the commissary are 
used for storing flour, feed, hay, oil and other bulky merchandise. 
Supply cars from Fordyce are unloaded from a track located 
between the commissary and the warehouses. 
Two men are employed in the commissary. The head clerk, 
who has charge of the store, receives a salary of $65 per month. 
An assistant receives $40 per month. 
The commissary is a branch of the company's store at Fordyce. 
It is run very largely for the convenience of the camp em-
ployes, and pays a gross profit of about 20 per cent. The 
monthly profit after all expenses are paid, including $150.00 
charged against it by the Fordyce store for draying, supervision, 
etc., average $250.00. 
The boarding and bunk cars are operated by the company. 
The men are charged 50c per day for board and sleeping accom-
modations. The boarding cars are in charge of the wife of the 
section foreman, who directs the work. All of the boarding house 
labor is colored. The cook receives $60.00 per month; the 
flunkey, $25.00; the waiter, $20.00; all receive their board in 
addition. In the winter a "bull cook" is employed, who keeps 
the cars supplied with wood. 
Two cars are used as boarding cars, each 10'x40' in size. One 
car is a store house, one end of which is used by railroad men 
as sleeping quarters. The other car is the dining car. One 
end (less than half the car) is used in preparing the food. The 
other end is the dining room. The tables are set on frail ''saw 
horses" and are fastened to one of the walls of the car. Four 
tables are proVided, each seating 8 men, making a total seating 
capacity of 32. The average number of men boarding at the cars 
is about 25 per day. Colored laborers are fed in a small building 
attached to the car at a charge of 45c per day, for board only. 
No attention is paid to the welfare of colored labor; no sleeping 
accommodations are provided for them and they get along as 
best they can. Many of the men have erected cheap ''huts'' 
in which they live in pairs, or several in one small shanty. 
Some of the men are married and live in better quarters. 
The bunk cars provide good sleeping accommodations for the 
white laborers. There are two of them each with a capacity of 
24 men. Each car is provided with two rows of bunks, two tiers 
high. The bunks on one side of the car are double, and on the 
• 
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other side single. There are four sections on each side, the double 
sections accommodating four men . each, and the single sections 
two men each. They are all 61;2 feet long. The double beds are 
4 feet wide, and the single ones, 3 feet wide. The beds are 
provided with springs, mattresses, pillows, quilts and cotton 
sheets. The sheets and pillow cases are laundered every week 
by a colored woman who receives $2.00 for the work. 
Opposite each bunk is a half window which provides plenty 
of light. The sleeping quarters occupy 26 feet of the length of 
the car. The remainder of the car is used as a wash room, and 
a lounging place. Benches are provided in this room, and news-
papers and magazines scattered about are evidences that leisure 
hours are not entirely wasted by some of the men. 
For the married employes 12 cars, each 12 feet wide and 26 
feet long are provided. Each car has two rooms. The cars are 
set close together on a single spur track. One car is alloted to 
each family, except in one case where a family occupies two 
cars. Three dollars per month is paid for the use of each car. 
Married employes not living in cars own small lumber shacks 
located on the outskirts of the camp. These buildings cost from 
$20 to $50 each, and are torn down and moved when the camp 
changes its location. 
The stable is made up of 3 cars joined end to end. These cars 
are each 30 feet long and 9 feet wide. The sides of the cars 
are hinged at the top, and are raised up to form the roof. The 
wings have a spread of 9 feet on each side, making the stable 
27 feet wide. Under the corners of the wings and along the sides, 
posts are set up to sustain the roof. Swinging doors are fas-
tened to the posts which enclose the sides. The ends are en-
closed by sections made to fit. Each car has 3 double stalls on a 
side, each 9 feet long and 10 feet wide, and will accommodate 
12 head of horses. Some of the stalls have floors of 2" plank, 
others have earth floors only. 
Down the center of the cars is a passageway 51;2 feet wide, 
the whole length of the barn. The feed is kept in a store car, 
and wheeled out into this alley and fed as needed. All of the 
feeding is done from the alley. The feed boxes are attached to the 
sides of the car, at the right ·height, and the proper amounts of 
grain and hay are provided each animal through short chutes to 
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the mangers. The feed boxes are constructed to allow a mini-
mum of waste. 
The blacksmith shop is 24 feet long and 11 feet wide and con-
tains drills, forges, benches and numerous small tools. 
The camp water supply is obtained from Fordyce daily. The 
tank car is about 10 feet wide, 16 feet long, and 6 feet high, and 
is very substantially built of 2 inch planking. 
A car 12x28 feet in size is set apart for the use of the camp phy-
sician. The company maintains a ''practitioner,'' to look after 
the physical welfare of the camp employes and their families. 
He receives a salary of $75 per month and board and feed for a 
horse, which he owns. The outside practice among the farmers 
amounts to about $75 per month more. The physician is required 
to purchase all drugs and supplies needed in his work. This 
amounts to about $15 per month. Three dollars per month is 
charged him for the use of the car. 
The present camp doctor is not a licensed physician, but does 
"ery well, having had four years' experience. The work is light, 
and consists mostly of treating slight ailments. No surgical work 
has been necessary in years and few fractures are encountered. 
Employes are charged 50c per month if single, and $1.00 per 
month if married, to maintain the camp physician. Medical 
treatment is furnished free. Employes do not receive any pay 
during illness. An additional insurance fee of 1lf2c per dollar 
of wages is charged against employes which pays laborers who 
are unable to work from accidents, lf2 of their regular wages 
during the period of disability. 
A novel feature of the camp is the school maintained for the 
benefit of the children of the employes. The school is housed in 
a specially counstructed car, 10 feet wide by 44 feet long, set 
somewhat apart from the others. The car is well ,equipped, and 
has accommodations for 25 pupils. The school, until this year 
was maintained by private subscriptions, the company furnishing 
what money was lacking. At present it is supported by the 
district in which it is located, and the other district school is 
temporarily closed. The teacher is a young woman from the 
country ; her salary is $35 per month. 
On holidays, Sundays and evenings the school house serves as 
a gathering place for the white population, for singing and 
other entertainments. 
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IV. Felling the Timber 
The timber is felled-with saws exclusively. The undercut is 
sawn and a small notch made with the axe, otherwise the tree is 
felled and bucked with the saw. The stumps are cut 16 to 20 
inches high, although no especial attention is paid to this 
feature in felling. The cut is made where convenient. 
In logging spurs of temporary track are laid down 300 yards 
apart, on either side of the main track. The timber lying be-
tween these spurs is laid off into strips 60 to 70 yards wide, 
along the track, extending back about 150 yards, or approxi-
mately one-half the distance between the spurs. The side boun-
daries of each block are blazed; one end of the block adjoins the 
spur, and the other end, a previously cut area, or the cutting 
limit from the next spur. Each block then is a well defined 
area, about 70 yards wide and 150 yards long and contains 
approximately 2% acres. The average stand within a block is 
20,000 feet B. M. of pine and hardwoods, 80 per cent of the total 
merchantable timber being pine. 
A crew of four men with one team is placed in each cutting 
area, two sawyers, one skidder and a swamper. These men work 
within a block until all the merchantable saw timber has been 
cut and skidded to the track. The timber on a block can be cut 
and removed in about two days. 
The cutting crew of two men do all the felling and bucking. 
The pine timber is cut first in order that the logs may be skidded 
and landed at the track separate from the hardwoods. Since 
the pine logs and hardwood logs go to separate mills, it is desir-
able that separate piles be made of these classes along the spurs 
to facilitate the work of loading. 
No special precautions are necessary in felling. The topog-
raphy is uniform, the trees are straight and tall, and the timber 
may be made to fall in any desired . direction. Much timber is 
broken by felling the trees across stumps, over skidways and 
windfalls, due largely to the general shiftlessness of the men. 
Wooden wedges are used in felling, partly on account of the 
soft nature of the timber, into which iron wedges sink deeply 
when driven, making it difficult to fell the tree accurately, and 
partly because of the fact that no injury can come to the axes 
and saws through carelessness of the sawyers. The wooden 
wedges employed are about 11 inches long, 3 inches wide, 
• 
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1 inch thick at the butt, cut or shaved on a uniform taper to the 
tip which is 1/16 inch thick. They are made of seasoned red 
elm when this wood is available, otherwise black gum and other 
tough woods are used. One man supplies the camp with wedges, 
making 100 to 125 per day, for which he is paid 1%c each. 
The areas are cut clean of all merchantable pine timber above 
eight inches on the stump. All dead and down pine which 
has the appearance of having a sound heart is cut into logs, if the 
sound heart measures 10 inches in diameter or over. Utilization 
of pine timber is extremely high, and the trees are cut into logs 
to a very low top diameter limit. Carelessness in felling, however, 
generally breaks up the crown so that few top logs are obtained. 
In small timber, small, crooked, knotty and otherwise defective 
logs are taken from which a piece of 2"x4" dimension can hardly 
be obtained. 
With the hardwoods which constitute 20 per cent of the entire 
stand there is a much greater waste. The hardwood logs-oak, 
gum and hickory are sold to a company operating a mill at 
Fordyce, at $10 per M, delivered. Oak and hickory are cut to 
a top diameter limit of 10 inches; the gums to a limit of 14 
inches. . The portions of the trees above these limits are left on 
the ground. Trees which will not cut to the prescribed limits 
are left standing. Tie crews follow the logging operations and 
make cross ties of all oak suitable for the purpose, standing or 
down. Much of the small timber and many of the larger tops are 
utilized in this manner. 
The saw timber is cut into 16 foot logs whenever possible. 
Butt cuts and top logs are sometimes cut less than 16 feet long, 
in order to obtain the greatest merchantable volume from the 
tree. Logs longer than 18 feet are cut only on special order. 
All logs are made 1% to 3 inches over length to allow for dam-
aged ends and trimming at the mill. 
The day's output in ordinary timber is 10,000 feet B. M. for 
each crew. The men are paid $1.75 each per day for cutting this 
amount. In timber running more than 10 logs to the thousand 
100 logs is a day's work. Each sawing crew is required to cut 
60,000 feet B. M. in 6 days. If the required amount is cut in less 
time, the men have the remaining time to themselves. The crews 
try to cut this amount by Friday night, in 'order that they may 
have Saturday off. The prescribed daily cut of 10,000 feet may 
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easily be finished by 2 or 3 o'clock in the afternoon in ordinary 
timber. The rule seems to be to cut about two-thirds or three-
fourths of this amount in the morning, and the remainder after 
dinner. The last hour of the day is devoted mostly to waiting 
for the horn to blow ; very little . is done, everyone seems to be 
resting. 
During the hot summer months the sawing is done very largely 
by negroes who are able to stand the hot weather and woodticks, 
much better than the white sawyers. 
The yearly average cost of felling and bucking, including the 
fitting of the saws, for 1912, was 45c per thousand feet. By 
paying larger wages and requiring a larger output per crew this 
cost may be reduced to 40c or less per M. 
V. Swamping 
The operation of swamping is quite simple at this camp. The 
trees are felled advantageously for skidding ; the swam per lops 
the branches from the portion of tree to be taken out. This is 
usually done after the tree is "bucked" by the sawyers. No at-
tention is paid to the crown of the felled tree abo.ve the last 
cut. The brush is not disposed of in any regular manner, but 
simply thrown out of the way of the skidding. Little other work 
is required of the swamper. Only such other brush is cut and 
removed as is required to making skidding easy. Colored labor 
is generally employed as swampers. They are generally new 
and young, and receive $1.35 to $1.50 per day. One swamper 
is alloted to each skidding team. The cost for swamping during 
1912 was 18c per thousand. 
VI. Skidding 
Draft animals are used entirely in the skidding operations. 
The haul is never longer than 150 yards ; the surface is generally 
smooth, and the land level making this kind of skidding power 
entirely satisfactory. Large horses are employed, any team of 
which is easily capable of handling the largest logs encountered. 
Logs scaling over 900 feet B. M. are seldom found. The largest 
tree cut during the logging operations of the company was a 
shortleaf pine scaling about 8,900 feet. The logs from this tree 
were skidded by horse power to the spur. 
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The timber is skidded on ''bummers,'' or by the use of tongs 
or draft chains. The latter methods are employed for short 
distances or with small logs, or during wet seasons. 
A "bummer" is ideal for skidding ordinary sized logs short 
distances. The device is simply a low, two wheeled trick with a 
rigid V-shaped tongue about 5 feet long at the end of which 
is attached a short chain by which the truck is pulled. Attached 
to the bunk are tongs which have a spread of 31 inches. The 
"bummer" is backed up against the log by hand at a point 
somewhat above its center of gravity. The tongue stands per-
pendicular to, and the bunk is parallel with the log. The tongs 
are then fastened to the log and with the pulling of the horses 
hitched to the upright tongue it is swung or rolled upon the bunk 
of the truck. The tongs securely fastened into the log, prevent 
it from rolling off the bunk. The operation of loading is simply 
a part of the skidding as when the horses begin pulling they 
continue until the log is brought to the spur. The heavy end 
of the log drags on the ground behind the bummer, and the 
nearer the center of gravity is to the bunk on which the log rests 
the easier is the haul. 
Bummers are either entirely hand made or are constructed 
with factory made parts, as wheels, skeins, etc. 
Home-made ''bummers'' are constructed of oak, hickory and 
black gum. The axle is of oak, 4" square, to which are at-
tached the hounds, 2 or 4 inches square, also of oak. Resting 
on the axle and securely bolted to it by the use of %" iron bolts 
is the bunk 6" high and about 4 inches thick, of oak, slightly cut 
away at the top to better receive the log. The top of the bunk 
reaches to the height of the wheels, and is plated with an iron 
strip %" thick and 3" wide to prevent wear. 
The wheels are made of sections of black gum and are 15" in 
diameter and 10" wide. The iron skeins into which the axle fits 
are 3" in diameter. All parts of a bummer are securely braced 
to withstand the great strain they must bear in handling large 
logs. • 
The other style of "bummer" is in all respects similar to the 
handmade one except for the iron wheels. These are 20" in 
diameter, with an 8 inch face or tire. The rim is of % inch 
material. Ten oval spokes %"xlf2" in size support the rim. The 
tread of "bummers" is generally 4 feet from center to center. 
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The cost of a hand-made "bummer" is about as follows: 
Skeins, $1.50 per pair; tongs, $2.50 per pair ; chains, about $2.00 ; 
labor, $2.50, and materials, $1.00. Total cost, $9.50 each. 
A "bummer" with iron wheels will cost $11.00 additional for 
wheels, or $20.50. 
Wooden wheeled "bummers" have these advantages/ over the 
iron wheeled hummers: (1) are cheaper; (2) don't slide in 
wet weather as easily as iron wheels; ( 3) are lower, nearer to 
the ground, hence more easily loaded. 
In exceptionally wet seasons ''bummers'' cannot be used, be-
cause they sink too deeply into the soil to be readily moved. 
The ''crazy dray'' is employed in skidding during these sea-
sons. This device is similar to the ones used in Idaho in white 
pine and fir, having two runners, attached to the center of which 
is a bunk. The runners are not rigidly fastened to the bunk, but 
may slide one ahead of the other in turning sharp curves. They 
are long and wide and do not sink deeply into the ground even in 
the wettest weather. 
The tongs used in skidding are made of 11/2" round steel, and 
have a spread of 27%". AlJ tongs are made by the camp black-
smith. They weigh from 20 to 25 pounds a pair, and cost $3.00 
to $4.00. Tongs are used only with logs difficult to get out with 
''bummers'' or on short hauls. 
Draught chains are used in place of tongs with large or de-
fective logs, or in bringing in several small logs at one time. 
These chains are usually 16 feet long and are made of heavy 
steel links. 
Each skidding team is required to skid to the spur the logs 
cut by one sawing crew. This amount averages 10,000 feet per 
day. If the sawyers cut the required 60,000 before Saturday 
night, the skidders and swampers finish work early also, and 
have the remainder of the time to themselves. Skidding teamsters 
are always whites. Their labor ends for the day when their teams 
have been put in the barn and the harnesses removed. Team-
sters receive $1.75 per day. 
The cost of skidding to the spur was 32c per M. for labor and 
rent of teams during 1912. The maintenance of teams (feed, 
barn labor, harness, etc.) amounted to 20c per thousand B. M. 
making a total cost for skidding of 52c per M. The cost of logs 
delivered at the track ready for loading is as follows : 
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Felling and bucking .. .. ........ $ .45 per thousand B. M. 
Swamping . . . . . . . . . . . . . . . . . . . . . .18 per thousand B. M. 
Skidding . . . . . . . . . . . . . . . . . . . . . . .52 per thousand B. M. 
Total cost at spur ........... $1.15 per thousand B. M. 
To keep the mill at Fordyce constantly supplied with logs 
requires the employment of 14 crews, of 4 men and one team 
each. These men fell, buck, swamp and skid to the spurs 140,000 
feet of logs per day. Figuring that 80 per cent of the timber is 
pine, and 20 per cent hardwood, 112,000 feet of pine, and 28,000 
feet of oak, gum, hickory and other hardwoods are relivered to 
the loading spur daily. The full woods crew however consists of 
16 units, in order that a reserve supply of logs may be con-
stantly on band. When the woods operations are in full swing 
these men are employed : 
1 woods foreman, $85.00 per month. 
32 sawyers, $1.75 per day. 
16 swampers, $1.35 per day. 
16 teamsters, $1.75 per day. 
1 water boy, $1.00 per day. 
Making a total of 66 men and 16 teams necessary to deliver to 
railside the logs needed daily at the mill. About 1 lj2 million 
feet of logs are in reserve at all times, in the pond at the mill, 
and decked along the spurs in the woods. 
Timber lying some distance back from the ends of the spurs 
is delivered to the track by contractors. The timber is felled 
and bucked by negro sawyers who receive 50c per M for the 
work. The swamping and delivery to the spur is done by the 
contractor. He receives $1.25 per M for pine and $1.50 per 
M for hardwood, for delivering the timber within a radius of 
one-quarter mile, from the end of spur. For greater distances 
he receives 25c per M for pine and 50c per M for hardwoods, 
for each additional quarter mile hauled. 
The timber is transported on heavy 4 wheeled logging trucks. 
The logs are loaded on the trucks by use of the ''cross haul,'' 
and skids, the ends of which rest on the bunks of the wagon. The 
wheels of the wagon are of uniform size and the heavy bunks 
extend just a little above them so that the logs may be easily 
loaded and unloaded. The loads hauled range from 400 feet to 
1,000 feet B. M. depending on the distance and the species. 
Hardwood logs are heavier than pine, and the loads are smaller. 
No roads are prepared for hauling contract logs; the country is 
level and the bringing out of a few loads makes a fairly good 
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log road. Contractors deliver 5,000 feet B. M. per day, on the 
average, and do their own swamping. The company doing the 
same work gets out only 3,500 feet per day per team and besides 
each team is furnished a swamper. 
VI. Scaling 
Two men do the scaling, a scaler and a tallyman. The logs 
are scaled at the spurs in the afternoon, in order that all of the 
logs skidded each day may be ' ' taken up.'' The scale of each 
compartment crew is kept separate, and when 60,000 feet have 
been delivered by any crew the work of that crew is finished for 
the week. The Doyle rule is used entirely in scaling ; this is the 
statute rule in Arkansas and the use of any other rule is pro-
hibited. With sound logs the general method of scaling is to 
allow for one thickness of bark. 
The ordinary defects in the logs are red, soft, or punk rot, 
which may appear at any point in the cross section, and stained 
or decayed sap, in dead, dying or down timber. In the first 
instance allowance is difficult to make, as it is impossible to de-
termine the extent of the defect. As the logs are not being 
sold, however, the contents of logs affected by this rot are esti-
mated as nearly as is possible by the eye, using the log rule as 
a guide. With logs having decayed sap, only the sound and 
merchantable heart is scaled; this is generally an easy matter 
as the line of demarcation is very plain in shortleaf pine. 
The majority of the timber scaled averages 5 to 10 logs per 
thousand. For logs of these sizes the Doyle rule greatly under 
runs the actual scale. The lumber cut in 1912 overran the log 
scale by 18 per cent. 
The scaler receives $2.00 per day, and his helper $1.50. The 
cost of scaling per thousand B. M. is about 2lf2c. 
VIII. Railroads and Spurs 
A. MAIN LINE 
All logs are transported to the mill over the Fordyce and 
Princeton railroad. This is really the company's logging rail-
road, as it is owned and operated by the same people who own 
and control the lumber company. The main line to the logging 
operations is 18 miles long. A branch extends from a point about 
5 miles below the camp, several miles in the direction of Prince-
ton. It is intended when logging is finished to make this portion 
I 
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of the line permanent, possibly connecting with the Rock Island 
or some other existing line of railroad traversing the country. 
The main track is fairly well constructed and can quickly and 
cheaply be made into a good road. The rights-of.way for the 
main line were cleared 50 feet wide at a cost of $45 to $60 per 
mile, the grading, surfacing and bridging averaged from $600 to 
$1,000 per mile, making an average cost per mile of right-of-way 
ready to lay the ties of approximately $850. No expense was in-
curred for right-of-way purposes, except for one short stretch, 
as the necessary land was either donated or lay within the com-
pany's own holdings. 
Oak ties are used in track constructions. These are laid 12 to 
13 to the rail, or approximately 2,200 per mile. The company 
pays 18c each for standard ties delivered at the track, making 
the cost for ties $396.00 per mile of track. 
The steel used is new 45 lb. rail, which is worth $28 per ton, 
costs $1,980.00 per mile (70.7 tons per mile). Four spikes are 
used in each tie, or 8,800 spikes, 4,150 lbs at 2c per lb., $83.00; 
374 splice joints at 10c each, $37.40; 1,124 lb. bolts and nuts at 
4c per lb., $44.90; total for steel, per mile, $2,145.36. 
Cost of putting down ties and laying steel is $126.72 per mile. 
The filling in, and straightening of the track and other work nec-
essary to put the track in good condition for traffic will cost prob-
ably $50.00 per mile. 
The average cost per mile of completed main line is then 
$3,568.08, distributed as follows: 
Cost of right of way ...... .............. ..... .. ... ..... Nothing 
Cost of clearing right of way ....•.............. .. .... .. $ 50.00 
Cost of grading, surfacing and bridging. . . . . . . . . . . . . . . . . 800.00 
2,200 ties at 18c each. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 396.00 
70.7 tons 45 lb. steel at $28.00 per ton .................... 1,980.00 
4,150 lb. spikes (5"x9-16") at 2c lb....................... 83.00 
374 splice joints at 10c each. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37.40 
1,124 lb. bolts and nuts at 4c lb.. . . . . . . . . . . . . . . . . . . . . . . . 44.96 
Laying ties and steel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126.72 
Filling in between ties, straightening track, etc. . . . . . . . . . 50.00 
$3,668.08 
The main line is kept in repair by 3 colored sections crews of 
5 men each, who receive $1.50 per day. The foreman of these 
men is white and receives $50.00 per month. 
B. SPURS 
Spur tracks are temporary lines run out into the timber, 
about 300 yards apart along the main line. These spurs are 
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from % to 1% miles in length, depending upon the width of the 
strip of timber to be cut. They are laid out upon the ground by 
the superintendent, by eye, and afterwards staked. The most 
open part of the woods is selected, and curves are often made in 
the "survey" to avoid large trees, or bad places in the ground. 
When the line has been located it is cleared. A right of way 
20 feet wide is cut clean of all brush and timber. The "swell" 
is cut from the larger trees with the axe, and then the timber is 
sawed off at the ground. One or two logs are cut from the felled 
tree with the saw, so that the timber may be easily removed 
from the cleared area. 
Colored labor is employed entirely in this work. Six men can 
brush and clear away the timber on % mile of spur right of way 
per day. 
When 6 men work together 4 men pull the saw, and 2 do the 
swamping. One team, driver and swamper will remove all the 
material from a right of way of maximum length in one day. 
Sawyers on right of way receive $1.75 per day; swampers, 
$1.35; teamsters, $1.75. 
The cost of clearing one mile of spur right of way is as 
follows: 
4 sawyers, 4 days, at $1.75 each . ...... . ...... .. ... . .... .. ...... $28.00 
2 swampers, 4 days, at $1.35 each . • . ..... .. . . ...... . .... ... .. , . . 10.80 
1 teamster, 1 day, at $1.75; 1 swamper, 1 day, at $1.35; 1 team, at 
$2.00; removing timber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5.10 
Total .. . .... . .. . . ..... ......... . ...... . ................. $43.90 
Spur right of way has been cleared as cheaply as $35 per mile. 
The cost of clearing spurs in 1912 was 8c per thousand feet of 
timber cut. 
A portion of the branch of the main line above camp, upon 
which steel is now ready to be laid cost as follows for the 
operations to date: 
-For cutting right of way, 25 feet wide, per mile .. . ... . . . .. . . . . .. $35.00 
3 teams and drivers, at $3.50 per day. . . . . . . . . . . . . . . . . . . . . . . . . . 10.60 
3 slip holders, at $1.50 per day . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.60 
3 levellers, at $1.60 per day. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.50 
Nine men then with three teams grade and level a 12 foot 
tie bed on 600 fet of right of way per day at a cost of $19.50, or 
a cost of $3.25 per 100 feet, or $171.60 per mile. This was in 
light sand with few roots and was easy to work. 
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The laying down of spur track is done by a special crew con-
sisting of 18 colored laborers under a white foreman. The 
equipment necessary in the work consists of one 35 ton Lima 
locomotive and two 30-foot flat cars for carrying ties and rails. 
The locomotive engineer and fireman completes the list of work-
men, making 21 in all. This crew takes up 30 rail lengths and 
the ties from an abandoned spur in the morning, and lays them 
down in their new location in the afternoon. This task con-
stitutes a day's work for the crew. The placing of switches is 
also included. The taking up and relaying of a mile of steel 
is a standard week's work. The cost of taking up and relaying 
a mile of track is about as follows : 
Wages o! men per day-
Foreman ... ... .. ...... . ... .. . . . . ... ...... . .. . . . ... . ....... $ 2.50 
1 locomotive engineer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.00 
1 fireman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.50-
4 tie carriers, each . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.50 
4 spikers, each . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.75 
2 linemen, each . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.60 
2 nippers, each . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.60 
(All of the latter 8 men carry rails) 
1 spike peddler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.50 
1 tie shover . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.60 
1 spotter o! ties . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.50 
1 wrencher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.60 
1 or 2 grading ahead of steel crew, each . . . . . . . . . . . . . . . . . . . . . . 1.60 
Total wages for 1 day. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34.00 
Coal and repairs, depreciation, etc. . . . . . . . . . . . . . . . . . . . . . . . . . . 6.00 
Total cost per day. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40.00 
Cost per mile for taking up and re-laying 1 mile o! spur track 240.00 
Beginning at the switch ties are laid down, 10 to 12 per rail 
length upon the right of way. When 15 to 20 ties have been laid 
the steel is placed on them. The rails are connected using but 
two bolts, one in each rail. Only every other tie is spiked. 
Spur rights of way are not surfaced, graded or otherwise pre-
pared to receive the track, except in bad places, where it is 
necessary to lay stringers across small gullies or bogs, or to place 
small poles under tie ends to level the rails. This rough work 
and simple grading is done by one or two men who precede the 
track laying crew. 
A spur track is taken up and laid down about 10 to 12 times 
per year. Ties are used over and over again until they are so 
filled with spike holes that spikes can no longer be driven ii 
them. The life of a tie is about three years. Ties are seldom 
discarded because of defects due to rot, but mostly because of 
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mechanical abrasion and spike holes. They are seldom imbedded 
in the ground and then only when forced into the earth by the 
weight of the heavy log trains, crossing low pieces of track. 
The area logged to each spur averages about 100 acres-a tract 
extending 150 yards on each sied of the spur, and about a mile 
long. From this area 700,000 to 1,000,000 feet of logs B. M. are 
skidded to the railside, where they are loaded and hauled to 
the mills. 
The cost per thousand feet for taking up and relaying spur 
tracks in 1912 was 44c, and the cost of maintaining them was 12c 
per thousand feet B. M. 
IX. Logging and Railroad' Equipment 
A. LOCOMOTIVES 
Five locomotives are used in connection with the logging 
operations. One engine is permanently assigned to the steel 
laying operations ; one to the loading operations ; one, a rod 
engine, is used exclusively for hauling logs to the mill ; another 
engine is held in reserve and one does general and miscellaneous 
serVIce. 
Four of these engines are Lima locomotives, as follows : 
2 geared locomotives, each ......... .. .... . .. . . ... 35 tons 
1 geared locomotive ...... . .. . . . ........... . .. . . . 37 tons 
1 rod locomotive . .. .. . .. .. ... . . . ...... . ......... 45 tons 
One second hand rod locomotive of 54 tons, was bought from 
an eastern company for $4,200.00. 
The cost of new Lima locomotives is about $142.00 per ton. 
When new the above locomotives were worth as follows : 
35 ton, each .... . . . ............. . ............•.... $5,000 
37 ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5,300 
45 ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6,400 
Together with the second hand locomotive recently purchased, 
the locomotives in the company's service cost originally about 
$25,900.00. Lima engines are equipped with air brakes. 
All of the engines are coal burners. Spark arresters are not 
provided for the stacks. Coal is supplied from a coal shed at 
the camp. Water is taken from a pond along the track below 
camp. 
B. LOGGING CARS 
Eighty-five logging cars are necessary to properly care for 
the output of the camp. These cars are all of uniform size, and 
-
• 
The American log loader a t work. L oading white oa.k logs from the spur right-of-way. 
Shortleaf logs landed at the spur. The numerous low skirlways demand a loading 
machine which has a wide radius of action and can be easily and Quickly moved. 
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pattern. The wheels, trucks and other steel used in their con-
struction were purchased in Marshall, Texas, and the cars were 
built in the company's shops at Fordyce. The cars are all of the 
skeleton type built for heavy service. Two parallel beams 6"x12" 
and 1 foot apart extend the length of the car through the center. 
Between these beams at the ends are inserted drawheads. Set 
across the beams forming the bunks are 2 timbers, 12"x12" in 
size and 10' long, placed equal distances from the ends, so as 
to be 12' apart. Sway beams 8"x8" connect the bunks, and 2 
other beams 6"x12' in size connect the sway beams between the 
bunks. All of the timbers are heavily braced with bolts and 
bands of steel, making an extremely solid car. The total length 
of the car is 20 feet (the length of the center beams). Air 
brakes are not provided, and the coupling is the common link 
and pin arrangement. The car frame sets on 2 four-wheel trucks. 
The wheels are 26" in diameter, with a 4-inch rim and a 1% 
inch flange. The height of the flange is one inch. 
The wood used in the construction of the cars is selected 
shortleaf pine and white oak. The cars are built to carry the 
weight of 4,000 to 4,500 feet B. M. of green pine or oak. This 
is equivalent to a capacity of 40,000 to 45,000 lbs. The com-
pleted cars cost about $300 each. The cost price of the cars now 
in service is about $25,500. 
Besides the logging cars the company has two ordinary box 
cars for hauling freight and pasengers, two flat cars used in spur 
construction and a small flat car used as a "bumper," for freight 
and passengers, when the box cars are set out. 
X. Loading Operations 
In loading operations at this camp, the American loader, as 
stated above, is attended by a locomotive which does the neces-
sary moving of the machine and cars. Beginning at the last of 
a number of cars on a spur, the cars are loaded by the machine 
in regular order to the first. The logs are picked up along the 
right of way and about 3,000 feet is loaded on each car. In pine 
the average is a little over 2,500 feet. Several cars of hardwood 
logs were scaled, and found to average about 4,000 feet each. 
The loading crew consists of 6 men ; the loading engineer who 
receives $110.00 per month; fireman, $2.00 per day; and 
4 colored tong pullers, who receive $2.00 per day each. In addi-
tion the train crew with the loader consists of a locomotive engi-
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neer at $75.00 per month; a fireman at $1.75; and a brakeman 
at $1.50 per day. The total expense for labor per day to conduct 
loading operations is $20.65; coal used about $10.00; mainte-
nance and depreciation of locomotive and loader about $8.00 per 
day. The total expense of loading per day is $38.65. 
The tong men, 4 in number, . change off after loading a car. 
The tong crew consists of 2 men who adjust the hooks in the 
ends of the logs and pull back the crotch chain when the log 
has been lowered into place upon the car. This work is hard and 
exhausting, a change is made every time a car is loaded. 
It requires about 6 to 8 minutes to load a car with 2,500 to 
3,000 feet of average sized logs. If the timber is all small, a 
longer time is required, as the logs are loaded one at a time. 
With very large timber a longer time is also required. About 
one minute is used in moving the loader from one car to an-
other. Six or seven cars are loaded per hour on an average. 
The loader can load 80 cars per day. An average day's work, 
however, is 48 to 50 cars. The mill at Fordyce requires 100 to 
110 thousand feet B. M. per day. Thirty-eight to forty cars of 
pine logs having 2,500 to 3,000 feet of logs each and 8 to 10 
cars of hardwood logs are loaded daily. The cost of loading 
during 1912 averaged 31c per thousand. 
XI. Hauling the Logs 
The logs are hauled from the woods to the mill over the For-
dyce and Princeton railroad. The railroad company charges the 
lumber company the actual cost of handling the timber. This 
in 1912 amounted to 79c per thousand feet of logs hauled. A 
Shay logging engine gathers the loaded cars together on the 
spurs, and each morning the 54 ton rod engine picks up the 
loads and hauls them to the mill. When logging operations are 
in full swing, 45 to 50 cars are hauled daily, and 2 trips are 
necessary to get the logs to the mill, 20 to 25 loads being hauled 
at each trip. The hauling of the logs is generally an easy prob-
lem, as the equipment used is well suited to the work, and the 
road is extremely good for logging purposes. 
Three men, are employed in hauling logs-the locomotive engi-
neer, who receives $90.00 per month; the fireman at $2.00 per 
day; and a colored brakeman at $1.75. From 115 to 130 thou-
sand feet are hauled daily from the operation. 
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XII. Unloading the Loge 
The logs are unloaded by 3 or 4 men at the landing, who, when 
not employed at this work, are busy clearing the pond of dead-
heads. The pond comprises 3 or 4 acres, and has a capacity 
of 600,000 to 800,000 feet of logs. The logging road follows 
along the edge of the pond for some distance. Between the track 
and the water is built a strong sloping ''dump'' or platform upon 
which the logs are unloaded, and down which they roll into the 
water. Square timbers 12"x12" are driven some distance from 
the shore of the pond, about 5' apart, upon which heavy tim-
bers are laid. A second set of piling is driven nearer shore, 
and capped. Next to the rail is a third set of stringers. At 
right angles to these timber and lying upon them are placed 
round, rossed logs, 15' long, 8 to 12 inches in diameter. These 
are about 5' apart. The space between the logs is planked to 
catch bark and other debris whiah would soon fill up the pond 
if allowed to fall into the water. The track next to the dump 
is lowered about 8" in order that the logs ,may be rolled off the 
cars with ease. 
Logs are unloaded by releasing a patent fit hook which re-
leases the chain which holds them. Most of the logs roll off the 
car quickly by gravity. The few sometimes remaining are 
rolled off by hand with the cant hook. 
SUM MARY OF CAMP LA BOil 
1. General Labor, ten men-
Camp foreman, per month . ........... .. ... . ... . ........ $176.00 
Blacksmith, per month . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75.00 
Commissary clerk, per month . . . . . . . . . . . . . . . . . . . . . . . . . . . 65.00 
Commissary assistant, per month . . . . . • . . . . . . . . . . . . . . . . . 40.00 
Camp physician, per month . . . . . . . . . . . . . . . . . . . . . . . . . . . 75.00 
Scaler, per day . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.00 
Scaler's helper, per day . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . 1.50 
Barn boss, per day . . • . . • • . . . . . . . . . . • • . . . • . . . . . . . . • . . . . 2.00 
Blacksmith's helper, per day . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.60 
Night watchman, per day . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . 1.60 
2. Boarding House Labor, four men-
Cook (colored), per month (and board) .. .. . . ...... . .•• . $ 60.00 
Cookee (colored, per month (and board) . . . . . . . . . . . . . . . 25.00 
Waiter (colored), per month (and board) . . . . . . . . . . . . . . . 20.00 
Bull cook (in winter) per day..... . .... . ... . . . ... ... ... 1.50 
3. Logging Crew, 68 men-
Woods foreman, per month . .. .. . ................... ... . $ 85.00 
32 sawyers, per days . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.75 
16 swampers, per day ...... . ............... . .... $1.35 to 1.60 
16 teamsters, per day • . . . . . • . . • . • • • . . . . • . . . . • . . • . . . . . . • 1.76 
Water boy, per day . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.00 
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Wedge maker, per day .. . .. ...... ........ ... .......... . 
Saw fitter, per day .......... . .. .. .. . ....... . .. .. ..... . 
2.00 
2.25 
4. Spur Construction Labor, twenty-seven men-
Construction foreman, per month . .. .. . .. . .. ..... ....... $ 
18 colored laborers, per day ..... .. .. .. . . .............. . 
4 tie carriers, per day (spikers) ............. . .... .. .. . 
8 ( 4 spikers, 2 linemen, 2 nippers) rail carriers; 1 spike 
peddler, 1 tie shover, · 1 tie spotter, 1 wrencher, 2 
graders, ahead of steel, per day ............. $1.50 to 
1 locomotive engineer, per month .. . . ..... ...... . .... . 
1 locomotive fireman, per day . . ......... . ......... .. . . 
6 colored laborers clearing right of way under general 
foreman, per day ................... . .. ... . $1.50 to 
5. Loading Crew, nine men-
75.00 
1.50 
1.75 
1.75 
55.00 
1.50 
1.75 
Loader engineer, per month . .. .......... .. .. .. .... ... . $110.00 
Loader fireman, per day . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.00 
Locomotive engineer, per month . . . . . . . . . . . . . . . . . . . . . . . . 75.00 
Locomotive fireman, per day . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.75 
4 hookmen (colored), per day . . . . . . . . . .. . .. .. . .. . .. .. . 2.00 
Brakeman, per day . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . 1.50 
6. Hauling Crew, three men-
Locomotive engineer, per month . . .. .. ......... ...... .. . $ 75.00 
Locomotive fireman, per day... . ...... . .................. 1.75 
Brakeman, per day . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.50 
7. Section Labor, sixteen men-
White foreman, per month . . . . .. ....... .. .. ....... . .. . . $ 50.00 
15 colored laborers, per day . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.50 
Total number of men employed at camp, including foreman, 137; 
average daily output, 140 thousand, or approximately one thousand 
feet per day per man. 
SUMMARY OF LOGGING COSTS, 1912 
Yearly Average 
Sawing ..... . .. .. ....•.............. .. ... ..... .. .. ...... . ..... . $ .45 
Swamping . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .18 
Skidding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .52 
Labor and horse rental ............................ . .. $ .32 
Horse feed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .20 
Spur construction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .66 
Right of way clearing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .08 
Steel laying . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .44 
Maintenance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .14 
Loading on cars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .31 
Locomotive and car repairs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .05 
Hauling logs (F. & P.R. R. Co.) . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .79 
Main line repairs (other than by R. R. Co.) . . . . . . . . . . . . . . . . . . . . .01 
Fuel (locomotive, loaders, etc.) .. .. .. .. .. .. .. .. .. .. .. .. . .. . . . .. .15 
General labor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .16 
General expense, contract logs, etc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .27 
Total cost per thousand feet delivered at mill . .... ....... $3.55 
Phntographe~. by Prof. G. B. MacDonald 
Norway Pine, shore of Lake Helen, on Star Island. 
The Flora of Star Island and 
Vicinity 
L. H. PA11414EL 
Profel!80r of Botany, Iowa State College 
It was my privilege during the latter part of July and early 
August to spend a week with the forestry students of Iowa State 
College on Star Island to give a few lectures on the flora of the 
region. I desire to express my appreciation of the kindness 
shown me by the forestry students while in camp and for some 
specimens. Nearly all of the students contributed in one way 
or another plants of some kind. I am under great obligations 
to Profs. MacDonald and Morbeck as well as to Mr. Marshall, 
the forest supervisor and to Miss Rasmussen for many addi-
tional favors; to Mr. C. R. Ball for the identification of the 
willows; to Mr. R. I. Cratty for the identification of species of 
the genus Carex, and to Dr. Robinson for the determination of 
the oaks. In addition to the above collectors most of the plants 
were collected by P. S. McNutt, my son, Harold, and myself. 
Professor MacDonald furnished me with the photographs. Mr. 
Bode and Mr. Geisler made a map of the Island showing the 
main characteristics of the flora. The list of plants is by no 
means complete. We made a hasty survey of the region of Star 
Island, Cedar Island1 and in the vicinity of Cass Lake. The 
early vernal plants had all disappeared. 
LITERATURE OF THE REGION 
Star Island and its vicinity is connected with some of the early 
history of Minnesota. One David Thompson came to this region in 
1798. Cass Lake was the traders' route from the Red River country to 
the settled portions of the United States farther east. Zebulon Mont-
gomery Pike found a man by the name of Roy in the Northwest Com-
pany house on the east or left bank of Cass Lake, February 12, 1806. 
Governor Cass and Henry Schoolcraft . were at the same point in 1820. 
~eltrami was here in 1823 and Nicollet, the only geographer of the early 
day, was here in 1836. Of all the early accounts of the region the one 
of greatest interest centers in the Pike expedition. We cannot follow 
Pike the entire journey. Pike tells us he left Lake La Sang Sue, now 
1The•e are the two prominent islands in Cnss Lake, a number of smaller islands 
oeeur In Allen Bay reaion off from the nortbweat poi•t of Star laland. 
120 THE AMES FORESTER 
Leech Lake, at 2:30 o'clock for Lake Winipie (Winnibigoshish). He 
thought Leech Lake was the main source of the Mississippi river. Cass 
Lake region was considered to be the upper source. The discovery that 
the water of this lake discharges into the Mississippi river by way or 
Leech river and is not one or the sources of the Mississippi was made 
later. The party arrived at the (upper) Red Cedar Lake, now known 
as Cass Lake at the establishment or the Northwest Company house on 
Cass Lake,' on February 12, 1806. During Pike's expedition French 
names had been applied to many of points of interest in the region, 
this lake was known as Haut Lac aux Cedres Rouges or the Upper 
Cedar Lake to distinguish It from another Cedar Lake further down 
the Mississippi near Aitkin. These lakes were both so named because 
of the abundance of red cedar (Jii,niperus virginiana). In the imm&-
diate vicinity of Cass Lake the red cedar is abundant only on Cedar 
Island. It Is curious how few names Pike gave to points of interest 
in the region. Pike's name is commemorated in Pike's Bay which 
connects with Cass Lake by a short stream. It is strange that not 
more names commemorating Pike occur in the region. 1 Cass Lake 
honors the memory of the famous General Lewis Cass, who with 
Schoolcraft, explored this region some years after Pike did. School-
craft called the lake Casslna or Cassinlan Lake, later changing it to 
Cass Lake. Long's map or 1823 uses the name Cass Lake. 
Star Island has gone by the name of Colocaspi or Grand. This is 
a curious name which was given to the island by Schoolcraft' from the 
names of three explorers, Cass, Schoolcraft and Pike. 
Brower In 1894 named the island Ozawindlb or Yellow Head. This 
was the name of the Chippeway Indian chief when Schoolcraft visited 
the place on July 10 and 15. He camped on one of the anvils of the 
island, according to Coues. The place has been quite famous ever 
since. The anvil or the island where Chippewa Tillage of Ozawindib 
lies and where Schoolcraft camped on the northeast point of the 
island connects with a shoal to the northward. I was on the point. 
Mr. Cassidy, who rowed around the island, tells me that the bottom 
of the lake near thia point is quite stony. 
The island is connected with a shallow bank in the lake to the 
mainland. The shallow place was, no doubt, raised above the water 
during the summer. The government dam has raised the water so 
that now it is generally covered during the year. At any rate this 
general region has been much used by trading parties and explorers. 
2The expedition of Zebulon Montgomery Pike to the headwaters of the Mississippi 
River, through Louisiana Territory and in New Spain during the years 1805-6-7. New 
edition by Elliott Coues, S volumes, New York, Francis Harper, 1896. Volume 1 con-
tains the MiBBissippi voyage and a memoir by Coues. It is a most interesting volume 
especially in the details it gives of the region. Both this work and the Lewis and 
Clark edition by Coues are splendid monographic historical works. Coues went over 
the entire region and followed closely only as a keen observer can every land-mark 
of the region. 
0The Pike map gives the position of Leech Lake and Cass Lake as well aa the 
N. W. Co. House. 
'Pike was modest in besto~ names. Schoolcraft named places very freely. 
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Fig. 1-Map of Cass Lake region. The town of Cass Lake, Star and Cedar Islands, 
Allen's Bay, Pike's Ba7. Redrawn by :Mr. Geisler 
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I. N. Nicollet,• sometimes referred to as Professor Nicollet, was the 
only early real geographer who explored the upper Mississippi and 
prepared an excellent map of the region. Allen was one of the School-
craft party and to him also belongs much credit .for the success of the 
Schoolcraft expedition, especially from the standpoint of the discovery 
of the source of the Mississippi. Coues• says: 
James Allen's name is not so well known in this connection as it 
should be. That is ,to say, the public seldom connects his name with 
the discovery of Lake Itasca. But if Mr. Schoolcraft was the actual 
head of -the expedition of 1832, and became ita best known historian, 
Lieutenant Allen was a large and shapely portion of the body of that 
enterprise, decidedly the better observer, geographer, and cartographer; 
,item, the commander of the military escort, which might have been 
necessary for safety and success; item, the author of an able, interest-
ing, and important report upon the subject, which he made to the 
military authorities. 
The same authority credits WHliam Morrison as being the first white 
man to have visited Lake Itasca in 1804 and again in 1811 and 1812. 
Some doubts have been expressed as to this! Allen's Bay of Cass 
Lake is named after Lieutenant Allen.• 
The Schoolcraft party camped on the shores of Cass Lake and 
spent some time about Leech Lake and Bemidji, or as then known, 
Pemidiji. The change of names illustrates well how time influences 
the naming of places. The Nicollet expedition occurred in 1836. The 
Schoolcraft expedition was made four years earlier. 
Speaking of Cass Lake or Lake Cassina, Schoolcraft says: "Its 
banks are overshadowed by elm, maple and pine along the margin. 
There are many fields of Indian rice, rushes and reeds, there is an 
open beach of clean pebbles driven by the waves, but no rock strata 
appear. It has an island towards the western extremity from which it 
deriTes its local name but no red cedar is .found around ita shores." 
The name of the lake referred to by Schoolcraft as Lake Cassina was 
known as Upper Red Cedar Lake in Pike's time. The island pictured on 
the map by Schoolcraft no doubt is what is now known as Star Island. 
There are only a few red cedars on this island and while the trees are 
mature the age could not be determined. 
A few red cedar trees on Star Island might easily have been over-
looked by Schoolcraft but they could not have been overlooked on 
Cedar Island where they are abundant. It is probable that Schoolcraft 
did not visit Cedar Island. 
•Report intended to illustrate a map of the hydrographical basin of the Upper 
Mississippi Basin, House of Representatives 28th Congress, 2d session, Document No. 
52, Jan. 1, 1845, see p. 61. 
•L. C. 1: 832. 
7 See Rep. Minn. Geol. Survey 1: 26. See Schoolcraft Narrative Journal of Trav-
els from Detroit Northwest through the Great Chain of American Lakes to the Source 
of the Mississippi River, etc., 423-16 with maps and figures. Horsford, New York, 
1821, 1-419. 
8 There has been much controversy over the source of the Mississippi, Prof. J. E . 
Todd (The Geol. and Nat. Hist. Survey of Minn., 4: 135) discusses the sources of the 
Mississippi from the evidence obtained by J . V. Brower (Minn. Hist. Soc. Coli. 7), 
Levasseur (Minn. Hist. Soc. Coli. 8) , Winchell (Min. Hist. Soe. Coli. 8: 226). Todd 
savs if Lake Itasca be not allowed as the source of the Mississippi then the compe-
tition lies between Nicollet and Excelsior Creeks, the former aecordin1r to Todd having 
the ~rreater volume and length. 
Jack Pine (Pinus divaricata) on Star Island., Photographed by Prof. G. B. MacDonald 
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Beltrami, an Italian after whom the county of that name was named, 
was a member of Major Long's expedition. He descended Turtle River 
which flows into Cass Lake. This explorer published a book of travels 
which deserves more merit than is usually bestowed on it by earlier 
writers. He seems to have been a self-centered, egotistical man. 
The Minnesota Geological survey also published a history of the 
region.• 
Mr. Brower10 expresses some doubt about the English astronomer, 
David Thompson, being at Itasca Lake in 1812. In 1797 this astronomer 
made a journey from tbe north shore of Lake Superior to the mouth of 
the Assiniboia and Pembina Rivers. That William Morrison has some 
claim as the original discoverer of the source of the Mississippi River 
was stated in a letter written to his brother, Allan, in 1856. 
Thompson's explanations are given in. Upham's11 Minnesota in three 
centuries. 
The Cass and Schoolcraft expeditions of 1820 decided that the real 
source of the Mississippi was Lac la Biche or Elk Lake named by 
Schoolcraft as Lake Itasca. The source of the river was discovered 
by Schoolcraft in 1832. The name had its origin from tbe pointed 
expressions furnished by the Rev. Boutwell "Verltas" truth and 
"Caput" head. Schoolcraft struck out "Ver" and "put" making the 
two parts of word read Itasca. 
GEOLOGY OF THE REGION 
The geology of the region has been discussed by Upham13 and Todd.18 
The material on the island is drift made up of sand with a light cov-
ering of humus. In a few places, notably along the southwestern 
shore, there are outcrops of a clay. Quite a large _ number of swamps 
occur, these are all of recent origin. There are also a number of lakes, 
the largest, Lake Helen, covers about 200 acres. There is a consider-
able depression between Lake Helen and the west shore of Cass Lake, 
and possibly at one time there were two small islands. 
Star Island is partly in Cass and partly in Beltrami county, most of 
it in the latter. The south shore of Lake Helen is on the northern 
boundary of Cass county. The camp was located in Cass county. 
TOPOGRAPHY AND AREA OF THE ISLAND 
Star Island is about two and a quarter miles from the town of 
Cass Lake in Cass county, Minnesota, and is now embraced in the 
0The Geology of Minnesota 1: 25-78. 
10Itasca State Park. An illustrated history. Minn. Hist. Coli. 7: Reprint 1-286. 
Th;,ee maps, numerous plates. 
11Thompson connection is referred to in Minnesota in three centuries 1655-1908, 
1: 296. The Morrison brothers 1 c. 816. Pike's connection with the exploration is 
given 1 c. 329. Upham gives a short account of the two Schoolcraft ExpeditioD.ll, 
I. c. 349. 
12The geology of Cass county and of the part of Crow Wing county northwest of 
the Mississippi River, Geology of Minnesota, 4: 65-81, pl. 58 f. 8. 
11The Geology of Hubbard county and northwestern portion of Cass county, 1 c . .& : 
82-97 pl. 59. The geology of Beltrami county 1 c. 4 : 181-166 pl. S.&. XT. pl. 1 ll. K. 
f. 11, 12, 18, U, 1&. 
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Hade by the class in Silviculture. 
~ted or N or wuy P ine (Pinus res!n osa ) on Star Isla nd. 
P hotog raphed by Prof. G. B. MacDonald. 
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Minnesota national forest reserve. The island gets its name from the 
points that run out into Cass Lake. The southwest point has rather 
steep banks. The southeast point has a gentle slope connecting with 
a shallow part of the lake to Cedar Island. The other points are tlat, 
raised but little above the surface of the lake, more or less marshy. 
Star Island comprises an area ot 1,200 acres, somewhat uneven. The 
soil is more or less sa.Ildy except the low marshes which border the 
small lakes or Cass Lake beyond the outer beach. Cass Lake is a 
beautiful lake, the third largest in the drainage area ot the Mississippi 
river exceeded only by Winnibigoshish and Leech, the greatest length 
is 9* miles including Pike's Bay, the greatest breadth is 7% miles, 
including Allen's Bay. 
BOTANY OF THE REGION 
The plants of the region, especially the trees, are referred to by 
Upham and Todd." Upham mentions the swamp oak (QuerCUB plata-
noiaes). This certainly does not occur in the region, at least in the 
vicinity of Cass Lake. The other trees check up well. Schoolcraft 
also mentions some of the trees without botanical names. 
The handsomely illustrated Minnesota Trees and Shrubs of F . C. 
Clements, C. 0 . Rosendahl and F. K. Butters15 covers the region. War-
ren Upham's splendid catalogue of the Flora of Minnesota in a general 
way covers the region, also MacMillan's Metaspermae of the Minnesota 
Valley.10 
T:REES OF THE ISLAND 
The dominant trees are the Norway pine (Pinus resinosa) of which 
many of the virgin trees still remain, the largest one found by the 
class in forestry was 3 feet in diameter and a height of about 130 
feet. There are also many virgin white pines (Pinus Strobus). The 
largest one was about 46 inches in diameter and about 140 feet high. 
The Jack pine (Pinus aivaricata) is the third dominant conifer. The 
·paper birch (Betula papyrifera), the red maple (A.cer rubrum) are 
other common trees. The box elder is not common, occurs with other 
deciduous trees near the shore line of the lake. Of the other broad-
leaved species the burr oak (Quercus macrocarpa) and the red oak 
(Quercus rubra) are not uncommon. Possibly also some scarlet oak. 
This also occurs commonly on the main land. There are a few old 
cottonwoods (Populus aeltoiaes) on the shores of the island. Virgin 
but not large trees of the hard maple (A.cer saccharum) occur in numer-
ous places on the Island. The American elm (Ulmus americana) is 
much more common than the s'ippery elm (Ulmus fulva) and the larg&-
toothed aspen (Populus grandiaentata). The balsam poplar (Populus 
balsamifera) is common. The basswood ( TiZia americana) is fairly 
common. The hackberry (Celtis occidentalis) and the yellow birch 
H Geol. and Nat. Hist. Survey, 4 :55, 4: 82. 
10Report of the Botanical Surve:r, 9: 1-313; numerous ligures un-numbered pl. VI 
Annual Report of Progress 1912. Geo. & Natural History Survey of Minnesota. 
11Geol. I< Natural History of Minn. Botanical Series 1: 1-826. 
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(Betula lutea) are rare. The green ash (Fra.rcinu& pennsylvania var. 
lanceolata) is common on the island. The red ash (Fra.rcinus penn-
sylvanica) is confined to swamps. There are no tree willows on the 
island. On the shores of Cass Lake a few specimens of Salix amygaa-
loides were observed, but they are mere shrubs. The white cedar 
( Thuja oeci aentalis) is very rare; only a few specimens were observed 
on the shore of Lake Helen. One old specimen of the red cedar was 
observed on a high point near the shore. This, too, is somewhat pecu-
liar since the red cedar is abundant on Cedar Island. A considerable 
number of the balsam fir (Abies balsamea) occur on the island, some-
times in low marshes, at other times on sandy wooded uplands. On 
Cedar Island an abundance of the species occurs on a high sandy bank. 
The black spruce (Picea mariana) occurs in swamps with the larch 
(Larix laricina) . The white spruce (Picea canadensis) is common 
over the island on the borders of old swamps with deciduous trees and 
Norway pine. The pin cherry (Prunus pennsylvanica) is common 
where fire has run through the woods. The choke ·cherry (Prunus 
virgi niana) is widely distributed. 
TABLE SHOWING THE DISTRIBUTION OF TREES ON THE ISLAND COMPARED 
WITH OTHER REGIONS 
Species ! Mo. ! Ga. I Wis . jxan. 
Pinus Strobus . . . . . . . . . . . . . . . . o• 
Pinus divarieata . . .. , . . . . . . . . . . . 0 
Pt P P 
0 p p 
Pinus resinosa . . . . . . . . . . . . . . . . 0 0 p p 
Larix laricina . .. . . . . . . . . . . . . . . 0 0 p p 
Picea rubra . . . . . . . . . . . . . . . . . . . 0 0 p p 
Picea mariana . . . . . . . . . . . . . . . . . 0 0 p p 
Abies balsamea . . . . . . . . . . . . . . . . 0 0 p pa 
Thuja occidentalis . . . . . • . • . . . . . . 0 
Juniperus virginian& . . . . . . . . . . P 
Salix amygdaloides . , . . . . . . . . , . P 
Salix Iucida . , . . . . . . . . • . . . . . . . . 0 
0 p p 
p p p• 
p p p 
0 p p 
Populus tremuloides . . . • . . . . . . . . P 
Populus grandidentata . . .. . .. , . 0 
Poplus balsamifera . , . .. . , . . . . . 0 
Poplus deltoides . . • . . . . . . . . . . . . P 
Ostrya virginiana .. . ... , . . . . . . . P 
Betula lutea . . . . . . . . . . . . . . . . . . . 0 
0 p p 
0 p 0 
0 p p 
p p p. 
0 p 0 
0 p p 
Betula papyrifera . . . . . . . . . . . . . . 0 
Quercus macrocarpa . . . . . . . . . . . P 
Ulmus fulva . . . . . . . . . . . . . . . . . . . P 
Ulmus americana . . . . . . . . . . . . . . P 
Celtis occidentalis . . . . . . . . . . . . . . P 
0 p p 
p p p 
p p 0 
p p p 
p p p 
Prunus pennsylvanica . . . . . . . . . . 0 
Rhus hirta . . . . . . . . . . . . . . . . . . . . 0 
Acer spicatum . . . . . . . . . . . . . . . . . 0 
Acer saccharum . . . . . . . . . . . . . . . 0 
p a p P 
p p 0 
0 p p 
p p 0 
Acer rubrum . . . . . . . . . . . . . . . . . . P p p 0 
A~<;r Negu!'do . . . . . . . . . . . . . . . . . P 
Ttha amertcana . . . . . . . . . . . . . . . P 
p p p 
p p p 
Fraxinus nigra .... . ...... ;..... P 
Fraxinus pennsylvanica... • . . . . P 
Fraxinus vr. lanceolata... • . . . . P 
pa P P 
0 p 0 
p. p p 
*The character 0 denotes absence of the species. 
tThe character P denotes presence of the species. 
'Central. 2Northern. •In doubt. •Northeut. 1 Alberta. 
Iowa 
p l 
0 
0 
0 
0 
0 p• 
0 
p 
p 
p 
p 
p 
0 p 
p 
p 
p 
p 
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A FEW ECOLOGICAL NOTES 
I shall not attempt to discuss the ecology of the region, though it is 
of great interest and might well be made the subject of a paper. Star 
and Cedar Islands, though adjacent, show some marked deviations in 
their respective floras, thus for instance, the abundance of red cedar 
on Cedar Island and its scarcity on Star Island is noteworthy. The 
occurrence of the balsam fir with the red cedar and on steep slopes is 
of interest. Again the abundance of the Black Ash in the low flat 
swamp on the margin of the island is another interesting feature of 
Cedar Island. The shallow water everywhere contains an abundance 
of the wild rice (Zizani a palustris) and rush (Scirpus val idus) . This 
extends, especially between Star and Cedar Islands, long distances into 
the lake where the water is shallow. The shallow portions of the 
lakes also contain several species of pond weeds (Potamogeton ). The 
white water lily (Castalia tuberosa) is common along the shores and 
bays in shallow water. The little stretches of swampy prairies on 
the mainland contain the beautiful fringed orchis (Habenari a psycodes) 
and the swamp thistle (Oi rs ium muticum) and the sage willow (Sali3; 
candida). 
In another paragraph the statement was made that the island con-
sists mostly of sandy drift material. Much of this was left here during 
the glacial period. The topography is quite broken, low areas vary 
greatly, in some cases swamps and bogs depending on the distance 
from the water level of the lake; in others the land sufficiently high 
with good drainage and hence wet only early in the spring. Much 
of the island is covered with coniferous trees, in other parts mainly 
deciduous trees and shrubs. On the borders of the swamps an abund-
ance of red maple, alder, etc. The blueberry (Vaccinium pennsylvani-
cum), the bearberry ( Arctostaphyles uva.-ursi), the wintergreen ( Gav.l-
theria procumbens), Maianthemum canadense, Olintonia borealis, the 
yellow flowered vetch (Lathyrus ochroleucus), Spiranthes and Haben-
aria are found. The club moss (Lycopodium obscurum var. dendroir 
aeum) is common in some places in Norway pine woods. Considerable 
areas in dry pine woods are covered by another club moss, the Lyco-
podium complanatum var. flab elliforme. The Lycopodium inundatum 
occurs in low grounds under the shade of the balsam fir. The common 
red raspberry (Rubus idaeus var. aculcatissimus) is common in low 
grounds, banks and shores or in areas burned by fire where there is 
plenty of sunshine. The large flowered aster (Aster macrophyllus) is 
the most common aster in woods. Small dogwood ( Oornus canadensis), 
the staghorn sumach (Rhus typhina) and the beaked hazel (Oorylus ros-
trata) as well as the dwarf honeysuckle (Diervilla trifida) and honey-
suckle (Lonicera canadensis) is common in woods with deciduous trees 
and shrubs. 
In a few places where the timber has been burned there is much 
fireweed (Epilobium angustifolium) and the bristly sarsaparilla 
(Aralia hispida). 
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On Norway Blu!! with a small opening-like prairie there is an 
abundance of the licorice ( GJycyrrhiza Jepidota), the smooth aster 
(Alter Jaevis) and small blue joint grass (Andropogon scoparius) and 
Fe1tuca octojlora. Throughout the timber one finds a great deal of 
BaJix 1&umili8. 
Swamps and peat bogs are not uncommon on the island. In these 
there is a zonal distribution of plants. The outer zone is made up 
ot blue joint grass ( Oalamagrostis canadensis) followed by sedges, 
leather leaf (Chamaedaphne calyculuta), cranberry (Kalmia glauca), 
Andromeda Polijolia and Labrador tea (Ledum groenJandicu.m) with 
scattered black spruce ( Picca canaaensis), larch ( Larix Jaricina) and 
the myrtle-leaved willow (Salix pedicellaris). On the border where 
drainage Is a little better the beaked willow (Sal ix rostrata) occurs 
and ( Balix petiolaris), the red osier or dogwood (Corn us stolonijera), 
the speckled alder (Alnus incana) and the Salix discolor. 
The red ash (Fraxinus pennsylvanica) occurs In swamps with the 
alder and the red ash. The beaches are fringed with the alder, the 
red raspberry, dogwood, the sand bar willow and less frequently the 
shining willow (Salix Iucida). The balsam poplar (Populus balsamif-
era) is a beach tree although found away from- shores especially in 
swamps. The sandbar willow is not uncommon, the peach-leaved or 
almond-leaved willow Is not common. Deciduous trees like the paper 
birch and red maple are quite generally distributed over the island with 
other deciduous trees like the oak and basswood. The hard maple and 
basswood are associated with the blood-root, Trillium and Arisaema. 
INTRODUCED PLANTS ON THE ISLAND 
The number of introduced plants on Star Island is small indeed. 
The Canada thistle and bull thistle on the beaches; the red clover, 
white clover, timothy and alfalfa near the cottages and hotel; lamb's 
quarters, horseweed, bluegrass and A nthemis cotuza near the hotel. One 
might expect to find the horseweeds where the fire destroyed the timber 
but the most important plant here was the fireweed. It would appear 
that the virgin forest is a barrier against the spread of Canada thistle 
and its occurrence on the beaches is due to the tr ansport by water. 
PLANT FORMATIONS NEAR LAKE HELEN 
The following plants occurred In bogs, shore Ii:ne and in the conifer-
ous forests near the lake. The numbers refer to plats in figure 3: 
In water Hydropbytes~Water lily (Castalia twberoaa) ; Rush (Sdrpua Talidua); 
Potamopton sp. ; Smartweed (Polyconum amphibium) . 
Shore L ine, from 5-6 feet- Lobelia (Lobelia Kalmii); Cowbane (Cieuta bulbifera), 
tbree speeies of Carex ; Reed grass (Phra&'mitea communi&) ; Aster; Greater lobelia 
(LobeUa oyphilitiea); Meadow grass (Poa oerotina) ; Water reed (Phalaria arundi-
aaeea) ; Rush (Sel.rpua valldus) ; White Violet (Viola blanda) ; Wild rye (E)ymua 
eanadenaia) ; Peppermint (Mentha arvenoe) ; Solidago sp. 
Firat Rise from Shore--Fire weed (Epllobhna apieatum) ; Sedge (Scirpus lineatua) ; 
Hair grass (A&'rootia h:remalis) ; Blue joint (Calama&'roetla eanadenoia) ; Horsetail 
(Equlaetum o:rlntieum) ; Alder (Ainua ineana) ; Paper Birch (Betula papyrlfera) ; 
Red rupberr:r (Rubuo stri&'OfJua var.); Spruce (Picea euadeuioo); Choke cherry 

Photographed by Prof. G. B. MacDonald. 
A peat bog with Tamarack and Black Spruce forming an island on Star Island. 
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(Pnauo Tirciniana) ; Wild rOBe (Ron blanda) ; Service berry (A•elanchier splcata) ; 
Dogwood (Cornua stolonifera) ; Poison ivy (Rhus toxicodendron) ; Pin cherry (Praau 
peanayiTanica) ; Red ash (Fraxinus pennoylvanica) ; Green ash (Fraxinua pennsylvan-
iea var. lanceolata) ; Quaking aspen (Populuo tramuloides) ; Swamp birch (Retala 
pu•lla); Red oak (Quercua rabra); White pine (Pinus Strobus); Blue berry (Vae-
einiu• peansylvanicum); Beaked hazel (Corylus rOfltrata); Mountain ash (Pyrua &JBer-
ieana) ; Bush honeysuckle (Diervilla Lonicera) ; Huckleberry ( Gaylu88aeia baccata) ; 
Bear berry (Arotoataphyloa uva-uroi) ; Red maple (Acer rubrum) ; Burr oak (Quereuo 
aacroearpa); Swamp fern (Aspidium Thelypteris). 
Plot I, 9 ft.-50 Rubus strilrosus var.; 1 Acer rabram; 1 Quercua rubra; 16 Dienilla 
Lonicera; 1 Cory Jus rootrata; 50 Vaceinium pennoylvanicum; 6 Comus canadenoia; 
3 Trientalis americana ; 32 Maianthemum canadenae; 8 Clintonia borealio ; 1 M:aian-
themum canadense ; 2 Prunus penn&ylvanica ; 1 Fire Weed (Epilobium aupstifolium) ; 
8 Salix diocolor; 50 Calama&'rootis (in clump). 
Plot II, on ridge, 9 ft.-37 Alnus; 1 Pice& canadenaio; 5 Corylus rostrata; ' Aralia 
nudicaulio; 2 Pinus Strobu•; 4 Pyruo americana; 22 Clintonia borealis; 15 Gaylu88aeia; 
5 Rose ! 3 Rubua stri!rosus var. 
Plot III, 9 ft.-2 Pinus Strobuo ; 1 Acer spicatum; 60 Gaylust~aeia (estimate) ; 3 
Betula papyrifern ; 2 Pyrola rotundifolia ; 6 Diervilla Lonicera; Maianthemum cana-
dense (numerous); Comus canadensio (numerous); Linnaea borealis (numerous); 
2 llelampyrum lineare ; 30 Clintonia borealio. 
Plot IV, 9 ft.-24 Acer rubrum; 12 Aralia nudicaulio; Gayluosaeia (numerous) ; 
Linnaea (numerous); Eatonia pennsylvanica (numerous); ~ Epilobium opicatu•; 1 
A.aelanchier spicata ; 1 Lonic:era canadensi&. .. 
Plot V, 36 ft.-5 Abies balsamea; 50 Pinus Strobus; 4 Acer rabram; 52 Cerylua 
roatrata ; 1 Betula papyrifern ; 3 Lonieera eanadenoio ; 4 Pinus resinon. 
Plot VI, 9 ft.-3 clumps Viola canadenaio; 3 clumps Pyrola rotundifolia; 3 Cornao 
otolonlfera; 4 Comus canadensio; 6 Trientalis americana; 17 Rubus otrilrosas; 10 
Kelampyrum Iineare; 5 Viola canaden&is; Maianthemum canadenae (numerous) ; 
Linnaea borealis (numerous); Moss (numerous). 
Plot VII, 9 ft.-Salix discolor ; Carex species ; 1 Acer rubram ; 3 Rubua atrilroouo; 
3 Alnus incana ; 1 Diervilla Lonicera. 
Plot VIII, swamp-Salix discolor ; Alnus incana; Betula papyrifera; Fraxiauo 
pennsylvanica; var. lanceolata; Aspidium Thelypteris; Fern. 
Plot IX, 9 ft.-5 Populus tremaloides; 3 Amelanchier opicata; 10 Coryluo roatrata; 
45 Aster macruphyllus ; 60 Lycopodium obscurum var. dendroideum ; 5 Acer spica-
tum ; 5 Aralia nudicaulio ; 2 Pterio aquilina ; 1 Abies balsamea ; 7 Clintonia borealio ; 
10 Cornus canadensio; 3 Diervilla Louicera; Linnaea borealis (numerous); Smilaeiaa 
otellata (numerous). 
Plot X, 36 ft.-13 Picea mariana ; 4 Populus tremuloides; 1 Betula pap;vrifera; 5 
Pinus Strobuo ; 1 Quercus rubra ; 8 Acer rabrum ; 4 Pinus resinosa ; 1 Abies bauamea ; 
50 Coryluo roatrat a; Arctostaph;rloa uva-ursi Bearberry (numerous); Lycopodium 
com plana tum var. llabelliforme (numerous). 
PLANTS IN BOG 
The plants listed below occurred in one of the smaller bogs, beginning from the 
center Zone I heath formation, Zone II water arum formation, Zone III blue joint 
formation (Calamagrostia) forming a distinct zone around tbe marsh. This is the 
most strongly marked area in the bog. 
Zone I, Heath formation-Chamaedaphn~ calyculata (dominant) ; Sph&&'nam moss; 
Ledum a-roenlaudicum; Betula pumila; Gaylussacia baccata; Picea canadenais (larger 
specimens dead); Larix laricina Tamarack; Bypnum moss; Fire weed (occasionally); 
Birch (occasionally). 
Zone II.-Calla palaotrio; Bypnam moos. 
Zone III.-CalamaJ~Tootio canadenr.is; Potentilla palutru; Ala as ineaaa; Betula 
pamila; Picea canadenal~. 
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Ffa'. 1--li:colotrical map on ahore of Lake Helen. See page 128, under plant formationa. 
(Geisler and Bode. ) 
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PERCENTAGE DISTRIBUTION OF TREES AND SHRUBS ON THE ISLAND 
Back of 
Name of Speeia N. W. Point Norwa:r White Pine Camp Jllud Flat Pine :Mixed Foreat Near 
Clearing 
Pinus resinosa • . . • . . . . . . . . . . . . . . . . . • . • • . . • • . 33. 82 2 . .4 
Pinna Strobus . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .39 ••. •••• • • • • •• • . • •• •• •• · •• 
Pinus divaricata . . . . . . • • . . . • . • . . . . . . . . . . . 39 • • • • • . • . • • • • . • . .. . 0 o •• o • 
Amelanchier spicata .. .. . . .. . .. • .. .. .. . .. .. • 3 o9 • • .. .. • • .. .. 8.6 
Cor;rlus rostrata .. .. . .. . .. . .. .. . .. .. .. . .. . .. 16. 23 . 47.2 
Lonicera glaucescens .... .......... ....... .. o . 39 .. .. ... . ... • 1 . 
Lonieera canadensis .. .. .. . • .. . .. .. .. .. .. .. .. .. . .. • .. .. .. .. .. .. . .. .. . 1. 
Rhus typhina .. .. .. .. .. . .. .. .. • .. .. .. .. .. .. 2. .. . .. .. .. .. . 10.6 
Betula papyrifera ......... ..... ...... .... .. 6o20 17.6 2 . 
~~: ~~r:~i:r~ .:::::: : : : : : : : : ::: :::: :::: : ..... :~~.... ~: .... 2:2 ..... 
Salix sp. • .. .. .. .. . .. • .. • .. .. . . . • .. . .. • • .. .. 1.60 .. .. .. .. .. .. .4 
Rosa sp. .. .. .. .. .. .. • • .. . .. .. .. .. . .. .. . .. .. 8 . 68 2. 1. 
Pieea canadensis . .. .. .. • .. .. .. .. .. .. . .. .. .. . .. • .. .. .. .. • .. .. . .. . .. .. 1. 
Populus tremuloides .. .. . .. . .. .. . .. • .. . .. . ... . .. .. .. .. .. . .. .. • .. . .. .. 2 . 
Rubus strigosus .. .. • .. . .. . .. . .. .. . • .. .. .. .. • .. .. .. . .. .. • . •• .. .. .. .. 6. 
Aeer saccharum • .. .. • .. .. .. . .. . 84. 66 .. .. .. .. .. .. 2. 2 . 4 
Acer r ubrum .. .. . .. .. • .. . .. .. .. .. .. . .. .. . .. .. .. . .. .. .. . .. . .. .. .. .. . 6. 
Acer spicatum .............. .. .. .......... .. .. ... .... ... ...... .... .. 1.2 
Ostr;ra virginiana .. .. .. . . .. .. .. 2o88 .. ..... .... .' 6. . 8 
Tilia amer icana .. .. .. .. .. .. .. .. . 4 .32 • .. .. .. .. . .. 2. S. 
Prunus virginiana .. .. . .. .. • • .. . 33.12 l..S 2 . 4.2 
Prunus pennsylvanica .. .. .. .. .. .. .. .. .. .. .. 1.20 4. 2.4 
Ulmus americana .. . . .. .. .. .. . .. 2 .83 .. . .. ....... . • . .. ... . . .. 1.2 
Quercus macroearpa .. .. .. . • .. .. 2 . 88 .. .. • .. .. • .. .. .. . .. .. • .. .2 
Querens rubra .. .. .. .. .. .. .. .. .. . . . .. .. .. .. . .. . .. . .. .. . . . .. . . .. .. . .. o2 
Rihes sp. .. ..... .. .. .. .. .. ... .. . 6.76 ..... .... ......... ...... .. .... ..... . 
Viburnum Ientago . .. . • .. • .. .. .. 6 o76 ... o ....... . . ..... .. . .. o ... .. ...... • 
Celastrus seandens . .. .. .. .. • .. .. 2 . 88 .. .. .. . .. • .. .. .. .. .. • .. . .. ......... . 
S;rmphoricarpos oeeidentalis .. .. 1.44 3.9 .. .. .... . ............. .. 
Jlenispermum eanadense .. .. .. .. 1.114 ..... .. .... ... ...... .. ...... ..... · • • 
LOWER FORMS OF PLANTS ON THE ISLAND 
The island conta:ins a good many of the lower forms of plants. ot 
lichens I collected Oladonia raft(l/erina 0. cocci/era and 0. p!fxidata 
Tar. clt.lorophaea; of mosses several species of Hypnum and Bryum 
occurred, the liverwort {Marchantia polymorpha) was common. 
Many of the birch trees were attacked by Birch Bracket Fungus 
{POI!fporus betulinus) but it was not nearly as commmon as the Fome11 
tomentariu1 which occurred everywh·ere on birch trees from 6 to 8 
inches in diameter rapidly destroying the tree. The same species also 
occurred on the quaking aspen. There also occurred on the maples 
and birches the Polyporus Mrsutuso The Ohlorosplenium aeruuino1um 
occurred on poplar. This fUngus causes the greenish discoloration 
of wood. 
A number of parasitic fungi also were .found. Of these mention 
may be made of the Puccinia asteris on A.ster macrophyllus readily d&-
t ected because of the definite yellow spots on the upper surface of the 
leaf and the brown sori on the lower. Black knot {Plowrightia mor-
bosa) occurred on the choke cherry and the Fvsicladium pl/1'inum on 
the service berry where it produced witches brooms. The A.eciaivm 
Grossalariae on the wild gooseberry was not common. The Oal1/PtOB· 
pora uoeppertiana on Vaccinium penns:vlvanicum was common; where 
it was found usually a large number of diseased planta occurred. The 
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E:x:obasicUum vaccinii was common on V accinium f}ennsylvanicum, Ga:v-
lussacia baccata and Chamaeaaphne calyculata. The Exoascus alni 
incanae was common on the catkin scales of Alnus incana easily recog-
nized by the elongated scales. Peridermium elatinum producing witches 
brooms occurred on the balsam !lr on Cedar Island. The writer also 
saw but did not collect a Peridermium on Picea canadensis, this also 
produced witches brooms. 
The lichens and Hymenomycetes were identified by Mr. Wm. Diehl: 
Polyporus giZvus 655 and Daedalea unicolor 671 verified by Mr. L. 0. 
Over holts. The following lichens were collected on Star Island: 
Cladonia ran~riferina (L) Web 744; C. coecifera (L) Willd. 646 ; C. pyxidata chloro-
pllaea (Spreng) Fl. 646; Evernia prunutri (L) Ach. 647 ; Uanea barbata Fr. 648; 
Parmella eaperata (L) Hoffm. 649, 650 ; P. borrei Turn. 661 ; Peltllrera canina (L) 
Hoffm. 652, 658; Physcia atel .. ris (L) Nyl 654 ; Placodiam cerinam (Hoffm.) Hopp. 
666 ;Baellia parasema (Ach) Koerb 666; Hypomyeea Iactilloram Schw. on Lactari .. 
plperatao Fr. ( ?) 667; Coloopherlam aeruJrinooam (Oeder) Tul. 668. 
The· following Hymenomycetes were collected on Star Island: 
Corticiam eineream Pers. 669; Fomeo applanatao (Pers.) Wallr. 660; F. famell-
tariaa (L) Gill 661 ; Palyporao betulinao (Bull. ) Fr. 661; P. famaaao Pers. 663 ; P • 
.UTU (Schw.) Fr. 666; P. hiroataa Wulf. 664 ; P. Per~ramenaa Fr. 102, 666; P. nroi-
color (L) Fr. 667, 668, 669 ; Glaeasporas eancnaideo Mont. 670; Daedalea eonfrlllrOI& 
(Bolt.) Fr. 671; D. aniealar (Bull.) Fr. 678; Trameteo pini (Thore) Fr .674; FBl'alaa 
eanadenois Klatzsch. 672. 
The following fungi from Star Island, Minnesota, and its vicinity, 
were identified by 0. Schultz: 
ClaYieepo parparea Tul. on Seeale eereale, 707 ; Plawrilrhtia morbosa Saee. on 
Pranao virlriniana, 797 ; Septoria omilaeinae Ell. & Martin on Smilacina atellata, 822 ; 
Septaria omilaeinae Ell. & Mar. on Smilacina raeemosa, 810; Aeeidiam Groaoalariae 
D. C. on Ribeo eynabuti, 464 ; Pueeinia uteri& Duby on Alter moerophyllam, 823 ; 
Exaueuo alni incanae Kuhn on Almao ineana, 646 ; Aeeidium ~rroosulariae D. C. on 
Ribis eynoobati, 640; Entylama rananeali (Bon.) Schrb. on Thalietrum, 641 and 642; 
Excuas alnl-ineanae Kuhn on Alnus ineana, 507; Paeeinia eireaea P . on Cireaea 
latetiana, 587 ; Septaria lobeliae Pk. on Lobelia syphilitica, 632 ; Cerospara ampelap-
sldis Pk. on Psedera qainquefalia, 650 ; Fusicladiam pirinum (Lib.) F uck on Aaelaa-
ehier opieata, 668; Erysiphe eammanis (Wallr.) Schl. on Lathyrao oehroleueao, 661; 
Cercoopara oabsanpinea E. & E. on Smilaeina raeemaoa. 677 ; Cylindraspariam padi 
Karst on Prunus pennsylvanica. 306 ; Ram a !aria Talunei Sacc. on Fracaria; Pilr~rotia 
fraxini B. & C. on Fraxinao penn•ylvanica; Erysiphe eammanio (Wallr.) Schl. on 
Rananeulus; Mierosphaera alni (Wal. ) Salm. on Symphoriearpus Ureda unidentified 
on Glyeyrrhiza lepidata ; Calyptoopara peppertina Kuhn on Vaeeinlum ; Exobasldium 
C8888ndrae Pk. on Caasandra ealyeu .. ta, 83; Glaeopariam sp. on Querens, 867 ; 
Peridermium elatinum Schm. & Kze. on Abieo balsamea. 
SYSTEMATIC CATALOGUE OF THE FERNS, CLUB MOSSES AND 
FLOWERING PLANTS 
POLYPODIACEAE Fern Famlly 
Pteris aq•illna L . Star Island, 829. Common brake. 
Aopidlam Thelypteris (L.) Sw. Marsh shield fern. Star Island, 508, 597. Common 
in marshes. 
Aopidlum naveboraeenae (L. ) Sw. Northern shield fern. Cedar Island, 40. In sandy 
woods . 
.Uplenia• Filix-fe•i,.. (L.) Bernh. Lady fern. ·Star leland, 612. 
Photographed by Prof. G. B. MacDonald. 
Young growth of Jack Pine (Pinus divaricata) on Star Island. 
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EQUISETACEAE Horsetail Family 
Equi.oetam anense L. Common horsetail. Fairly common. Shore of Cass Lake, 
610, 610. 
Equi.oetum aylTaticum L. Horsetail. In low grounds, near swamps. Star Island, 
328. Cass Lake, 608. 
Eqai.oetum hyemale L. var. robustum (A. Br.) A. A. Eaton. Scouring rUBh, 
LYCOPODIACEAE Club Mosa Family 
Lycopodium inundatum L. Club moas. Star Island, 313, In low woods, border of 
swamp. 
Lycopodium obscurum L. var. dendroideum (Micbx.) D. C. Eaton. Club mOBS. Star 
I sland, 498. Under balsam fir trees. 
Lycopodium complanatum L. var. Oabelliforme Fernald. Club moss. Star Island, 
600, 661, 880. On sandy grounds in pine woods. 
PINACEAE Pine Family 
Pinus Strobus L. White pine. Star Island on sandy soil. Common. 
Pinus Bankoiana Lamb. Jack pine. Common Norway Beach. Cedar Island, 602, 
443. Cass Lake, 604. 
P inus reeinooa Ait. Star I sland, 493. Common. The most important tree on the 
island. 
Larix laricina (Du Roi) . Koch. Tamarack. Star Island, 428, 659, in peat bog and 
tamarack swamp. 
NAJ,!\DACEAE Pondweed Family 
Potamogeton Richardsonii (Benn.) Rydb. P ondweed. In deep water. Cass Lake, 636. 
Potamogeton natans L. P ondweed. Cass Lake, 687, in quiet water. 
Potamogenton lucens L. Pondweed. In ponds. Star Island, 808. 
ALISMACEAE Water-Plaintain Family 
Sa&ittaria heterophylla. Pursh. Pondweed. Star Island, 647. 
HYDROCHARITACEAE Frog's Bit Family 
Valli.oneria spirali.o L. Eel grass. Cass Lake, 432. Common In shallow water. 
GRAMINEAE Grasa Family 
Andropogon scoparius Michx. Little blue stem. Star Island. Norway Beach. 
Zizania palustri.o L. Wild rice. Common in all of the shallow lakes. 
Phalaris arundinacea L. Reed grass. Swamps, 660. Cedar Island, 47. 
Muhlenbergia racemosa (Michx.) B. S. P. Cass Lake, 232. Low grounds. 
Muhlenbergia sylvatica Torr. Dropseed grass. Cedar Island. Sandy swamps, 663. 
Muhlenber&ia tenuiflora (Willd.) B. S. P. Cedar Island, 48. Star Island, 12. In 
swam.ps. 
Phleum pratense L. Timothy. Naturalized on the island. Star Island, 676. 
Calamagrooti.o canadensi.o (Michx.) Beauv. Star Island, 824. Common. 
Brachyelytrum erectum (Schreb) Beauv. Cedar Island, 41. In woods, also observed 
on Star Island. 
Agrosti.o alba L. Red top. Cass Lake, 296 . 
.Agrootis hyemalis (Walt.) B. S. P. Hair grass. Sandy beaches. Star Island, 74. 
Sphenopholi.o pallens (Spring.) Scrib. Cedar Island, 46. In swamps. 
Poa triflora Gilib. Fowl meadow grass. Star Island, 17, swamps. 
Poa pratensi.o L. Blue grass. June grass. Cass Lake, 289. 
Glyceria grandi.o .. Wats. Reed meadow grass. Star Island, 200. In moist places. 
Feetuca occidentalis Hook. Fescue grass. Star Island, 441. Norway Bluff. Sandy 
soil. Not common on island. 
Bromos ciliatus L. Hairy chess. Common in moist woods, 18, 620. 
Bromua Kalmii Gray. Swamp chess. Shore of Jake near I . S. C. camp. Common, 
688, 699. 
Agropyron Smithii Rydb. Western wheat grass. Star Island, 843. Not common. 
Agropyron tenerum Vasey. Slender wheat grass. Open places, shore of Cass Lake. 
Star Island, 648. 
Agropyron eanlnum (L. ) Beauv. 
290, 664. 
Awned wheat grass. Sandy beaches. Caas Lake, 
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Bbau atriatua.. Willd. Wild rye. Star Island, 790. In woods. Bl7••• eanade•la L. Wild rye. Star Island, 798. Shore of Cass Lake. 
CYPERACEAE Seda'e Fuall7 
Cyperu Sehwelnitzii Torr. Galingale. Common in sandy soil, forming bard, clustered 
corms. Norway Beach, 282. 
Seirpua Iinestus Michx. Wool grass. Star Island, 66. Low grounds, swamps. 
Scirpu validua Vahl. Star Island. 
Carel< Crawfordii. Fernald. Sedge. Si;ar Island in low grounds, 524. 
Cares triehoearpa Mubl. Sedge. Star Island, 624, in swamps. Copious brown "roots" 
and rootstocks. 
Carel< trichoearpa Muhl. var. arlatata (R. Br.) Bailey. Sedge. Star Island, 90, 
<&90, 528. 
Cares filiformia L. In bogs around Cass Lake. 
ARACEAE Aroid Famil:r 
Arlaaema triphyllum (L.) Schott. Star Ialand, 489. In broad lea-red woods. 
Calla palustrla L. Water arum. In bogs with spagnuum moss. Star Island, 80, 590. 
JUNCACEAE Rush Famlb 
Jaaeua filiformia L. Rush. Cass Lake, 85-768. Swamps. 
Juneua marainatua Rostk. Rush. Swamp. Star Ialand, 86. 
LILIACEAE Lily Famil:r 
Uwlaria crandillora Sm. Bellwort. Star Island, 58, 789, In sandy woods. 
Lilium philadelphieum L. Wood lily. Cass Lake, 292. Meadows. 
Clintonla borealis (Ait.) Raf. Star Island. Common in pine woods. 
Smllaeina raeemosa (L). Desf. False spikenard. Cass Lake. Star Island, 576. 
Norway Beach, 309. 
Smilamina atellata (L.) Desf. False Solomon's seal. Cedar Ialand, 676. Cass Lake, 
Pobpnatum billorum (Walt.) Ell. Solomon's seal. Cedar Island, 575. Cass Lake, 
585 
HaiantheJaum esnadenae Desf. Sandy woods. Star Island, 868, 760, 868. 
Smilax herbaees L. Carrion-flower. Star Island, 687. 
Sailal< eeirrhata (Englm.) Wats. Smilax. Cass Lake, 677, 807. In woods. 
ORCBIDACEAE Orchid Famil:r 
C;ypripedium aeaule Ait. Stemless lady slipper. Star Island, 814. Common in pine 
woods. 
C;ypripedium hirautum Mill. Showy lady slipper. Cass Lake. Bode A; McNutt. In 
low grounds on the shore. The writer did not see this, but reported to me several 
times. 
Babenaria braetesta (Willd.) R. Br. Star Island. No specimens in collection. This 
was observed. 
Babenaria orbieulata (Pursh.) Torr. In pine woods. Casa Lake, 621. 
Babenaria payeodea (L.) Sw. Purple Fringed orchid. Meadows, Cass Lake. 
Spiranthee cemua (L.) Rich. Ladies' tresses. Sandy woods. Star Island, 371. 
Epipaetla repena (L.) Crantz var. ophioidee (Fernald) A. A. Eaton. Pine wOOde, 
low grounds. Star Island, 816. 
SALICACEAE Willow Fa•il:r 
Salii amypaloidee Anders. Peach-leaved willow. Found only on the shores of Case 
Lake. Star Ialand, 629. Cass Lake, 666. The few specimens observed are small. 
Salix Iucida Mubl. Shining willow. On the beaches of Cass Lake around Cedar and 
Star Islands. Not common. Star Ialand, 80, 686. Cedar Island, 820, 641. 
Salix 8uviatilia Nutt. Sandbar willow. This is the S. lonaifolia Muhl. (Robinson and 
Fernald Gray's Man. of Bot. 7 ed. 328 f. 649.) Common on the shores of Cass 
Lake. Star Island, 666. 
Salix 8uviatilia Nutt. var. llnearifolia Ryb. Not common. A very narrow leaved 
form. Star Island, 437. 
Salix cordata Muhl. Pussy willow. In low grounds on the islands and mainlands. 
Cedar Island, 60, 643, 57 4. Star Ialaad, 791. 
Photographed by Prof~ G. B. MacDonald. 
Balm of Gilead (Populus balsamifera) on Star Island. 
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Salb: pedicellariA Pursh. var. ll,_lauea. Common. Identified by C. R. Ball. 
Cedar Island, 588, 584. Star Island, 854. 
Salb: diaeolor Muhl. Glaucous willow. Common. Star Island, 200, 514, 584, 820. 
Cedar Island, 686. Cass Lake, 481. No. 12 of Star Island iA doubtfully deter-
mined by C. R. Ball as S. dl.oeolor or S. prlnol.cles. 
Salb: prinoides Pl. Pussy willow. Star Island, 626. S. oliaeolor (Robinson and 
Fernald Gray's Man. 7 ed. p. 826.) 
Salb: petiolariA Sm. Pussy willow. Cedar Island. This may be the S. pellita Anders. 
Specimens not sufficient for determination. Star Island, 14, 602, 589, 694. Cass 
Lake, 93. 
Salix humilis Marsh. Prairie willow. Common in cut over woods and burns. Star 
Island, 13, 698, 655, 784, 820, 826, 851. Cass Lake, 256. 
Salix bebbiana Sarg. Beaked willow. Common in moist place. Star Island, 91, 613. 
Cedar I sland, 332. Cass Lake, 28. This is the S. rostrata Richards. (Robinson 
and Fernald Gray's Man. 7 ed, p. 326.) 
Salix candida Flugge. Hoary willow. Cass Lake, 30. In a bog near boat landing. 
I expected to find this willow common in the bogs. The only place where it was 
common was in a bog near the boat landing growing with Comu atolonifera and 
Carex sp. 
Populo• tremoloides L. Quaking aspen. Star Island. Common. 
Populus lfl"andidentata Michx. Large toothed aspen. Star Island, 837. Common in 
places. 
Populus balsamifera L . Balsam poplar. Star Island, 31, 604, 783. Common. 
Populus deltoides Marsh. Cotton-wood. Star Island. A few trees. 
BETULACEAE Birdeh Family 
Corylas americana Walt. Hazelnut. Cass Lake, Norway Beach, 298. Common on 
mainland. Does not occur on island. 
Corylus rostrata Ait. Beaked hazelnut. Star Island, 836. The common hazelnut on 
the island. 
Ostrya vira-iniana (Mill.) K. Koch. Ironwood. Common in broad leaved woods. 
Star Island, 847, 848. The Carpinus was not observed on the island or shores. 
Common near Minneapolis. 
Betula late& Michx. f. Yellow birch. Not common on island. Mr. Truax first 
observed a few young trees on the island between the hotel and the east beach 
near the trail. Star Island, 331, 62. More abundant on the mainland. It iA 
common northeastward in Minnesota and Wisconsin. 
Betula papyrifera Marsh. Paper birch. Common everywhere on the island and 
mainland. Star Island, 677. Norway beach, 677. 
Betula pumila L. Swamp birch. Common in bogs. Star Island, 521, 606, 870. 
Alnus ineana (L.) Moench. Speckled alder. Common shores of Lake Helen, Norway 
Beach, 604, and shores of Cass Lake ; Lake Helen, 667 ; Cedar Island, 585. The 
catkins are frequently attacked by a fungus Exoaaeue. 
FAGACEAE Oak or Beach Family 
Quercae macrocarpa Michx. Bur oak. Star Island, 848. Common. 
Quercus rubra L. Red oak. Case Lake, 864. The cups are comparatively shallow, 
the leaves are more deeply cut. Star Island, 366, 838. Leaves deeply cut but 
without acorns. A small tree appears to be Q. rubra L. as well as No. 60, 61, also 
on Star Island, with small acorns and a rather shallow cup and smooth scales 
but more deeply lobed leaves apeared to belong here. Star Island, 857?, 299, 
308. In Robinson and Fernald-Gray's Manual (7th ed.) the Q. borealiA is given as 
a synonym of Q. coceinea var. ambilraa Gray. On the sandy cut over lands near 
Case Lake this species is often a low scrubby tree. There is also much 
variation in the cups and lobing of the leaves on the oaks found near Norway 
Beach on the mainland. Cass Lake, 196, 196. 
Quereas eoecinia Moench. Scarlet oak. This oak is also quite variable occurring on 
sandy cut over lands, often scrubby, small trees bearing acorns. Cass Lake, 26, 
197, 209, 308. Norway Beach, CB88 Lake, 301, SOS. 
/ 
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URTICACEAE Elm Family 
Ulmus fuiTa Michx. Slippery elm. Star Island, 804. Not common on the island. 
It occurs on two of the points near I. S. C. camp. 
Ulmus americana L. American elm. Star Island, 846. Common. Cedar Island, 33. 
CeltiJo occidentaliJo L. Hackberry. Star Island, 671. 
Laportea canadensiJo (L.) Gaud.. Cedar Island, 582. Common in low woodll with the 
American elm. 
SANTALACEAE Sandalwood Family 
Comandra umbellata (L.) Nutt. Cass Lake, 302. Sandy woodll. Common. Cedar 
Island, 49. 
POLYGONACEAE Smartweed Family 
Polya-onum ramoaiJosimum Michx. Knotwood. Norway Beach, Cass Lake, 234. 
Polygonum Convolvulus L. Black bindweed. Wild buckwheat. Cass Lake, naturalized 
Gt. N. R. R., 664. 
Pol:va-onum cilinode Michx. Climbing buckwheat. Star Island, 785. Swamp in woods. 
Polygonum Persicaria L. Lady's thumb. Cass Lake, Norway Beach, 284. Naturalized. 
Polya-onum amphibium L. Water smartweed. Star Island, 638. Common floating 
in water. Cedar Island, 686. 
CHENOPODIACEAE Goosefoot Family 
Chenopodium hybridum L. Star Island,, 792. Not common. 
Chenopodium album L. Star Island, 745. Near cottages. I. S. C. camp. 
NYCTAGINACEAE Four-O'Clock Family 
Salsola Kali L. var. tenuifolia. G. F. W. Mey. Cass Lake. Common. 
Oxybaphus nyctaa-ineus (Michx.) Sweet. Star Island, 457, 742. Not common. 
CERATOPHYLLACEAE Hornwort Family 
Ceratophyllum demersum L. Hornwort. In water, Cass Lake, Star Island, 689. 
NYMPHAEACEAE Water Lily Family 
Nymphaea advena Ait. Cow lily. Star Island, 442, 468, 662. In pondll. 
Castalia tuberosa (Paine) Greene. Water lily. Head of Cass Lake, 417. 
RANUNCULACEAE Crowfoot Family 
Anemone canadensis L. White wind flower. Cedar Island, 545. In swamps. 
Anemone virginiana L. Thimble weed. Sandy woodll. Star Island, 374, 745. 
Anemone quinquefolia L. Wood anemone. In woods with the hard maple. Star 
Island. 
Ranunculus pennsylvanicus L. f. Bristly crowfoot. Cedar Island, low, sandy, moist 
shores, 572. 
Thalictrum dioicum L. ' 1'4eadow rue. Cass Lake 623, 632. Star Island. 
Thalictrum revolutuni D. C. Meadow rue. Star Island. 
Actaea alba (L.) Mill. Cedar Island, 38. 
MENISPERMACEAE Moonseed Family 
MeniJopermum eanadense L. Star Island, 627. The broad leaved climbing plant in 
woods with elm and basswood. 
BERBERIDACEAE Barberry Family 
Caulophyllum thalictroides Michx. Blue cohosh. Cedar Island, 321, 630. Not com-
mon. Star Island, 311, 744. 
PAPAVERACEAE Poppy Family 
SIUllrUinaria canadensiJo L. Bloodroot. Star Island. Not common. Cass Lake, 6211. 
FUNMARIACEAE Fumitory Family 
CorydaliJo sempervireno (L.) Pers. Star Island, 793. Sandy woods. Cedar Island, 568. 
CRUCIFERAE Mustard Family 
Erysimum cheiranthoides L. Worm-seed mustard. Cedar Island, 578, in pine woods. 
ArabiJo brachycarpa (T. & G.) Britton. Rock cress. Star Island, 802. Sandy woods. 
The A. lyrata probably also occurs but not observed. 
Slsymbrium altiJosimum L. Tumbling mustard. Cass Lake, 679. Introduced. 
Red Elm (Ulmus f ulva). Photographed by Prof. G. B. MacDon a ld. 
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CAPP ARIDACEAE Caper FamilT 
Pela:alaia cranoleno Raf. Stinkweed. Star Island, 628, 799. Shore of Cass Lake. 
SAXIFRAGACEAE Currant Fa•ilT 
Heucloera Tillooa Mich. Alum root. Cass Lake, Norway Beach, 287. Along road-
side. 
Ribea CTDoobati L. Prickly gooseberry. Sand:v woods and swamps. Cedar Island, 
326, 631. 
Ribea OXTCanthoideo L. 
llibea lloridum L. Her. 
Smooth gooseberry. 
Wild black currant. 
grounds and damp woods. 
Star Island, 380. 
Star Island, 69. 
ROSACEAE Rose FamiiT 
Cedar Island, 679. 
Cedar Island. Low 
Spiraea salicifolia L. Meadow-sweet. Cass Lake, 27. Star Island, 21. In low 
grounds, common. 
Geum canadenoe Jacq. Avens. Cass Lake, 666. 
Amelanchier spicata (Lam.) C. Koch. Service berry. Common in woods. Norway 
beach. Cass Lake, 239. Cedar Island, 636. Star Island, 884. 
Pyrao americana (Marsh.) D. C. Mountain ash. Star Island, 806. Bank Lake 
Helen, not common. 
Rubus idaens L. var. acaleatissimuo (C. A. Mey.) Regel & Tiling. Rubao strljrooao 
Michx. Red raspberry. This is aboundant everywhere on the island except in 
bogs. Large quantities of berries are picked. Star Island, 881. 
Rubus Tillosuo Ait. Dewberry. Common in wods and often trailing on the ground. 
Norway Beach, 283. 
Potentilla monspeliensla L. var. norve&'ica (1) Rydb. Cass Lake, 622. 
Potentilla palastrio (L.) Scop. Marsh. Five finger. Star Island. 
PotentU!a tridentata Ait. Three-toothed five finger. Cass Lake. Norway Beach, 232. 
Sandy open places. 
Rosa blanda Ait. Wild rose. 
Rosa Woodoii •. Lind!.? Rose. 
may be R. blanda. 
Star Island, 660. Common. 
Cedar Island, swamps. Star Island, 769, 866. This 
Pranus pennsylvanica L. f. Pin cherry. Star Island, 
601, 7 41. Abundant burnt over areas. 
29. Cass Lake, 29, 804, 807, 
Prunns pamila L. Sand cherry. Cass Lake, 626, 604. 
Prunao vir&'iniana L. Choke cherry. Star Island, 863. 
Common sandy soil. 
Common. Cass Lake, 199. 
LEGUMINOSAE Pulse Family 
Trifolium pratense L. Red clover. Star Island, 376. Sparmgly naturalized near 
cottages. 
Trifolium repens L. White clover. Star Island, 376. Near cottages, not common, 
introduced. Cass Lake, 687. 
Deomodium canadense (L.) D. C. Tick trefoil. Head of Cass Lake, 670. 
Medica&'o sativa L. Alfalfa. Star Island, 78. Naturalized near I. S. C. camp. 
Cottages. 
Vicia americana Muhl. Vetch. In woods. Norway Beach, 237. 
Glycyrrhiza lepidota (Nutt.) Pursh. Wild liquorice. Star Island. Norway Bluff, 
448. Open sandy bank. This is a typical prairie plant. 
Apios taberosa Moench. Groundnut. Low grounds. Common. Cass Lake, 661. 
LathTra& palustrla L. Vetchling. In low grounds, meadows. Star Island, 460, 667. 
LathTras ochroleucas Hook. Yellow flowered vetchling. The most common species. 
ANACARDIACEAE Poison Iu Family 
Rhuo typhlna L. Staghorn sumach. Star Island, 421. Common. 
Rhao &'labra L. Smooth sumach. Cass Lake, Norway Beach, 296. Common on main-
land, forming thickets. 
Rhao Toxicodendron L. Poison ivy. Star Island 11. Common everywhere. 
CELASTRACEAE Bitter Sweet Family 
Celaotruo aeandeno. Star Island, 622. 
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ACBRACEA.B llaple Paaily 
Aeu -.,lcataa Lam. Mountain maple. Common everywhere on the island, 787, 88. 
Aeu aaeeharnam Marsh. Hard Maple. Star Island, 849. Common. 
Aeer nbraa L. Red maple. Common on the island. In swamps or borders of 
swamps. Star lllland, 64, 846. 
Aeer Necando L. Box elder. Star Island. Cultivated, Cass Lake. 
BALSAMINACEAE Jewel Weed Paaily 
Impatiens bllora •. Walt. Jewel weed. Cedar Island, 84. Common. 
RBAIINACEAE Buekthom Faaily 
Ceanothaa amerleanaa L. New Jersey tea. On the mainland. Sandy soil. 
Ceanotbue OTatae Desf. Red root. Star Island. Cedar Island, 651. Common in 
open sandy wods following fires. Cass Lake, 667. 
VITACEAE Grape Family 
Paedera Titaeea (Knerr) Greene. Cedar Island, 649. Not uncommon. Star leland, 519. 
Vitu nlpina L. Wild grape. Fox grape. Star Island. The wild grape is some-
what rare on the Island. 
TILIACEAE Bauwood Family 
Tllia aaerieana L. Basswood. Star Island, 850. Common. 
CISTACEAE Pinweed Faaily 
Ledtea etrieta Leggett. Pinweed. Cass Lake, 198. Open plaees. Sandy soil. 
VIOLACEAE Violet Family 
Viola bland& Willd. White violet. Bank of Lake Helen. Star Island, 611. 
Viola eoneperaa. Reichenb. Swamp violet. Common in swamps. Cedar Island, 
827, 660. 
Viola eanadeneia L. Canada violet. Star Island, 66, 488. In woods. Cedar Island, 669. 
ONAGRACEAE Enning Primrose Family 
Oenothera biennia L. Common evening primrose. Not common on shore of Ca8a 
Lake. Near I. S. C. camp, 746. 
Epilobium aapetifolium L. Fireweed. Star Island, 64, 618. Common in burnt over 
areas. 
Epilobiam eoloratum Muhl. Star Island. 
Cireaea lutetlana L. Cedar lllland, 86. Star Island, 616. The C. alpbta was not 
observed. Ii doubtless occurs. Common about Duluth, Lake Superior. 
ARALIACEAE Ginseng Family 
Aralia raeemosa L. Spikenard. Sarsaparilla. Star Island, 749. Broad leved, rieh 
woods. 
Aralia hispida Vent. Bristly sarsaparilla. Star Island, 696. In burnt o.er areu. 
Common. Cass Lake, 646. 
Aralia nadieaulla L. Wild Sarsaparilla. Star Island. 
UMBELLIFERAE Carrot Family 
Sanleula marilandiea L. Blaek snakeroot. Star Island, 447. In broad leaved woods. 
Oamorhlza Clayton! (Michx.) Clarke. Sweet Cicely. Star Island, 626. Cedar Island, 
51, 642. Common. 
Cleuta bulbifera L. Swamp Cowbane. In swamps, 71, 609. 
Slum deataefollam Schrank. Water parsnip. Star Island, 477, in swamp. Not 
common. 
CORNACEAE Dogwood Family 
Comus eanadenaia L. Dwarf cornel or dogwood. Star Island, 888. Common in pine 
woods. The large white bracts (flowers) and bright red fruit makes it easily 
recognized. 
Cornua stolonifera Michx. Red-osier. Kinnikinnik. Star ·Island, 92. Low grounda. 
Cass Lake, 26. Swamps. Common. Cedar Island, 48. Swamps. 
Cornu alternlfolla L. f. Dogwood. Star leland, 801. Common. 
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DICACBAE Death Family 
Coraaa eirelaata L . Her. Dogwood. Common. Star Island. 
ChiJDaphiia ambellata (L.) Nutt. Pine woods, eommon. Star Island, 171. 
}>yzola Heanda L. Star Island, 119, 835. 
l'yrola elliptiea Nutt. Shin leaf. Star Island, 319. hl pine woods. 
Pyrola amerieana Sweet. Shin leaf. Star Island, 819. In pine woods. 
Pyroia amerieana Sweet. Shin leaf. Star Island. 816, 877, 834, 830. In pine 
woods. Common. 
)(onotropa unillora L. Indian pipe. Corpse plant. Star Island, 753. In pine woods. 
LedaJD croenlandieaJD Oeder. Labrador tea. Common in all of the larger sphagnum 
bogs, espeeially on the margins. Star Island, 701, 866, 828. 
Gaultheria proeambe11.1 L. Wintergreen. Star Island, 68, 584, 832. Abundant. 
Aretoataphyloa ava-ani (L.) Spreng. Star Island, 816. Common. 
Kabnia polifolia Wang. Pale laurel. Bog Rosemary. Star Island, 840, 426. Bogs. 
Andromeda ciaaeophylla Link. Star Island, 598. In cold sphagnum bogs. 
Chamaedapbne ealycalata (L.) Moench. Star Island, 10, 8'1, 425. Common in 
spagnum swamps. 
Gaylaoaaeia baeeata (Wang.) Koch. Star Island, 60, 69, 501, 827. 
Vaedniam pennayl..aniea• Lam. Blueberry. Star Island, 810. 
wods. 
Swamps. 
Abundant in pine 
Vaecilli"• OlQ'eoeeaa L. Small cranberry. Star Island, 81, 423. Spagnum bogs. 
PRIMULACEAE PriiBrose Family 
Trientalia amerieana (Pers.) Pursb. Star flower. Star Island, 369, 370. !Iandy 
woods. Common. Cedar Island, 540. 
Steironema eiliatam (L.) Raf. Cass Lake, 554. In swamps. 
OLEACEAE Asia Family 
Fru:inae pennaylvaniea Marsh. Red ash. Star Island, 70, 527, 544, 803, in bogs 
and swamps. 
Fraxinae pennaylvanieae Marsh var. laneeoiata (Borkb.) Sargent. Green ash. Star 
Island, 15, 84, 96, 806, 792, 814. On the shores of Cass Lake also in sandy woods, 
swamps, the most eommon ash, small trees. Cass Lake, 666. Cultivated. Cass 
Lake. 
J!'ru:lnaa nipa Marsh. Black ash. Cedar Island, 16. Star Island, 32. Swamps. 
Common. 
APOCYNACEAE Docbane Family 
Apoqnam eannabinam L. Indian Hemp. Star Island, 796. Sandy beaches. Cedar 
Island, 580. 
BORAGINACEAE Borap Family 
Lappaia virciniana (L. ) Greene. Beggar's lice. Star Island, 626. In broad leaved 
woods. Not common. 
VERBENACEAE Vervain Family 
Verbenaltaetata L. Blue vervain. Swampy ground near boat landing. Cass Lake, 619. 
LABIATAE Mint Family 
Acutaehe foenicnla• (Pursb.) Ktze. Common in woods and on banka. Shore of the 
lake. Star Island, 24, 548, f92, .(8, 740. 
Phyaoatecia virciniana (L.) Benth. False dragon bead. Swamps, shore of Cass Lake. 
Cass Lake, 469, 666. 
8tadl3'e palaatria L. Woundwort. Cass Lake swamps, 25, 620, 796. 
Monarda fietaloea L. Wild bergamot. Sandy op<:n woods, Norway Beach on the 
mainland, 280. 
Mentha arvenaia L. Star Island, 88. Low grounds. 
Seatellaria calerieaiata L. Star Island, 630. Swamps. 
SOLANACEAE Potato Family 
P•yulia ..-andllora Book. Large flowered ground cherry. Case Lake, 629. Sandy 
beaches. A shoWY and bandaome plant. 
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PHRYMACEAE Lopaeed Family 
Phryma leptoltaeh;,a L. Lopseed. Star Island, 812. In woods, Cedar Island, 688. 
SCHROPHULARIACEAE Filrwort Famil;, 
CaatiUeja eoeeinea L. Painted cup. Case Lake, 318. In swamps. 
Helamp;,rum lineare L. Cow wheat. Abundant, pine woods. Sandy soil. Star 
Island, 661, 890. 
RUBIACEAE . Madder Famil;, 
Galiam boreale L. Northern bed straw. Star Island, 20. Common. 
Gallam tri6orum Michx. Sweet scented bed straw. Cedar Island, 89, 629. In woods. 
CAPRIFOLIACEAE Hone;,aaekle Famil;, 
DierTilla Lonieera Mill. Bush honeysuckle. Star Island. Observed but no specimen 
collected. 
Lonleera glaueeseens Rydb. Honeysuckle. In woods, sandy soil. Star Island, 367, 
608, 606. 
Lonicera canadensis Marsh. American fly honeysuckle. Star Island, 9, 606. Common 
in woods. 
Lonicera hirsuta Eat. Hairy honeysuckle. Star Island, 9. In woods. 
Linnaca borealis L. var. americana (Forbes) Rehder. Star Island, 611, 818. Com-
mon in pine woods. 
Viburnum Lentago L. Wild raisin. Star Island 63, 798. Common in low thickets. 
Cedar Island, 636, 678. 
Viburnum opulas L. var. amerieanam (Mill.) Ait. Cass Lake. Norway Beach, 612. 
Cedar Island, 660. 
Sambucus eanadensis L. Common elder. 
Sambaseas racemosa L. Red elder. Star Island, 617, 747. Common on Island. 
CAMP ANULACEAE Bellflower Family 
Campanala aparinoides Pursh. Star Island, 819. Common in swamps. 
Campanala rotandifolia L. Harebell bluebell. Star Island, 826. Sandy open places. 
LOBELIACEAE Lobelia Family 
Lobelia aiphilitica L. Great lobelia. Star Island, 80, 681. In low grounds, swamps. 
Lobelia Kalmii. L. Bog lobelia. Star Island, 79. Peat bog. Common. 
COMPOSITAE Alter Famll, 
Eupatorium purpaream. Joe-Pye weed, or purple boneset. In swamps. Shore of 
Cass Lake. Common, 668, 764, 681. 
Eaptariam perfoliatum L. White flowered boneset. Star Island, 68, 649. Swamps. 
Common. 
Liatris cylindraeea Michx. Blazing star. Norway Bluff, 412. Not common. 
Solidago latifolia L. Goldenrod. Star Island in woods, 800. 
Solidago nemoralis Ait.. Casa Lake. Norway Beach, 291, 430. Roadsides. 
Solidago canadensis L. Goldenrod. Cedar Island, 44, 634, with small heads and 
coarsely serrate, smoothish leaves. Star Island, 77. 
Solidaeo serotina Ait. Star Island, 666, in swamps. 
Solidago missoariensis Nutt. In open meadows. Cass Lake, 81, 617, 662. 
Solidaeo eraminifolia (L.) Salish. Goldenrod. Star Island, 67. Low grounds. 
Solidago speciosa Nutt. Goldenrod. Cass Lake, 619. 
Alter macrophyllus L. Star Island, 446. Common in pine wods. 
Alter sa!Pttifolias Wedemyer. Aster. Cedar Island, 689. In woods. Star Island, 
77. Cass Lake. Norway Beach, 293. 
Alter laevis L. Smooth aster. Star Island, 669, 281. In open places. Norway Beach, 
236, 288, 288. 
Alter janceas. Ait. Bog aster. Bogs. Star Island, 72. Common. 
Alter paniculatus Lam. Swamp aster. Star Island, 76. In low grounds. CB8B 
Lake, 201. 
EriJreron ramosaa (Walt.) B. S. P. Cass Lake, 286. Common. 
Erieeron eanadensis L. Star Island, 496. Rare. Shore of lake. 
Antennaria canadensla Michx. Green everlasting. Star Island, 678. Open woods. 
Common. 
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Anapllalia aarcaritaeea (L.) B. A:. H. Everlasting. Star Island 7, <i<i6, 616, 7-'ll. 
In clearings and burns. 
Xanthlua eanadeJUe Mill. Coeklebur. Caas Lake, 666. Not common. 
Ruclbeelda hlrta L. Black-eyed Susan. On tbe mainland. Case Lake. 
Bellanthua JITO-rratua Martens. Meadow sunflower. Casa Lake, Norway Beaeh, 
294. 
Bellantbua atrumoaaa L. Casa Lake, Norway Beaeb, 297. Cass Lake, 67, 61-i, 616. 
Artemiala eanaclenala Miehx. Wormwood. Star Island, 4-i9. Sandy high banks • 
.ADtheaia Cotula L. Mayweed. Star Island, near cottages. 
Aehlllea Mlllefollum L. Yarrow. Star Island, <i61. Open places. 
Clraium mutlcum Michx. Swamp thistle. Case Lake in swamps. Common. 
Clniua Ianceolatua (L.) Bill. Bnll thistle. Star Island, 662. Shore of Cass Lake, 
not common. 
Ciraium arveJUe (L.) Scop. Canada thistle. Star Island, 661, 696. Shore of Case Lake. 
Taru:acum offtcinale Weber. Dandelion. Common mainland, Case Lake. 
Prell&lltbea alba L. Rattlesnake root. In woods, Star Island, 668. 
Bieraclum canadeJUe Michx. Cass Lake, 608. Casa Lake. Star Island, 456. Common. 
Laduca eanadeail L. Wild lettuce. Cedar Island, 829. Thickets. 
Lac:tuea paicllella (Pursh.) D. C. Blue lettuce. Shores Star Island. 

